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FOOD 


CHAPTER I 
Introductory Remarks. 

I have chosen Food as the ^ubject for Adhar 
Chandra Muklfcrji lectures for more than one 
reason. • 

In the first place, t^e relation of JFood to health 
is very intimate. But unfortunately, it seldom re¬ 
ceives that amoiftit of intdligent interest from the 
general public*.which it so rightly deserves. The 
science of Nutrition has now reached an advanced 
stage of development and the knowledge of i^ prin¬ 
ciples is no^ more complete and acci«rate than at 
any time before, and, for that very reason, it has 
become more complex aiyl highly technical. The 
fundamental fact in nutrition is that complex chemi-* 
cal changes ar^ffected in food-sub’stances*by means 
of physiological agencies in the animal'^dy. For 
a proper understanding of* questions of food and 
dietetics, a knowledge^of 3io-Chemi8try is cssentiaK 
ly necessary, and this means a study of cjiwnistry^ 
physics and physiology. 

Physiologists, trace tibe changes that food un¬ 
dergoes in the stomach dhj intestines, ascertaii^he 
nature of the digestive agents which produce tr 
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changes and determine the conditions under which 
those agents are produced in the human body. 
Chemists, on the other hand, determine the 3 ompo- 
sition pf' food-stuffs and the changer'which they * 
undergo in' the process of digestion, ‘absorption and 
assimilation and study their special functions in the 
economy and»nutrition of the system. The physical 
changes involved in the process belctng to th^ domain 
of physics. Thujr, food .‘is t'ak6n into the body, 
digested, absorbed and then transformed into totally 
different substances in the animal organism. • It 
goes to the building up of hones, muscles, and other 
tissues and the different organs of the body. To 
follow these changes and to understand the value of 
food ,4 a knowledge of the chemical* composition of 
food is necessary. .To understand the means by 
which these changes occar—the processes of diges¬ 
tion, absorption and final utilization of the nutrient 
substances—a knowledge of both chemistry and 
physiclpgy is required. 

‘ Secondly, within the last quarter •of a century, 
much advance has been made in our knowledge of 
food and the science of nutrition by the discovery of 
' certain alimentary principles preseilt in moat of the 
food-snbstances in their natural condition. 

Theses are called Vitamins, which play a very 
important part in the growth.and nutrition of the 
body and the prevention of c(;rtain diseases. I pro¬ 
pose to devote one chapter to the consideration of 
this subject alonethe knowledge of which is now 
practically, confihed amoijg medical men only. 

f A third reason for ^^cting Food ais my parti¬ 
cular subject is th*at our present Indian diet is de- 
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fective and ill-balanced and is directly responsible 
for tile progressive deterioration of I be pliysioiil 
health of the people, particularly of Bengal, and in¬ 
directly affecting their moral and economic well¬ 
being.’* It s*hall bo my endeavouf in tllb course ol 
thesfe lectures to deal generally* with the problem of 
Foodmiind Dietetics and to point out tlk* main defects 
in the ^tiet*of people and to suggest measures for 
their correcfion. 

Food should be considered not only as a great 
necessity .but also as one*of the grea-t enjoyments of 
4ife. It has been a factor of tremendous force in 
the evolution o^ the social life orinan and has mate¬ 
rially contributed to the progress of civilisation, 
the £esthelic and social as|Kicts of food wiH ever 
exercise a healthy and elcvatirfg influence on the life 
of the community. The kicidence of many diseases 
may be attributed, directly or indirectly, to over¬ 
feeding or under-feeding, and also to the bad quality 
of food-stuffs.' Nature produces an immena§waricty 
of food-stufffi obtainable from dilTcrent.sources,^ ani¬ 
mal, mineral and vegetable, which go to serve Rs 
materials for the building-up of the body, for sup¬ 
plying it with heat and energy and for renewal and 
repair of waste occurring during life. Fdr thig, we 
require certain nutritive principles to be present in 
our ^d-stuffs. An excess or deficiency in any one 
of these principles in our food causes great disturb¬ 
ance in the system, wliicli, if prolonged, woi^Id cause 
the breaking down of health and,give rise to many 
serious diseases. Infected and ^sfeased food is often 
responsible for the incidepce of such diseases as 
fcholera, typhoid fever, tuberculosis, etc. 'lAjfefi, 
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again, certain deadly poisons, known as Ptomaines, 
sometimes develop in meat or fish, in which decom¬ 
position has set in^ giving rise to serious troubles, 
sometimes attended with fatal conseqwnices. 

Again, some* of the common food-stifffs are 
found to*be^ largely adulterated with more or* less 
deleteno\i8 substances. Such bad food causes dys¬ 
pepsia and other troubles and.lead3*to general •deter 
rioration of the health of Jbe people and lowers their 
resisting power against infectious diseases. 

, The consideration of* such an importan^s sub¬ 
ject, with which the health and the material pros¬ 
perity of the people are intimately connected, can¬ 
not, therefore, fail to be interesting. 



cHAPT^avn 

What is Food*?. 


•Foo(J is that subataftce which, wh'en taken 
into tjie system, goes to build up our.body, contri¬ 
butes ti> its repair due to constant wear and tear, 
supplies the "body with hejit whith is necessary for 
vital operations, and gives us* strength and energy 
to-acaomplish all kinds of works. Jlicc, dal, %iir, 
.-vegetables, fruits, sugar, milk, meat, fish, eggs, 
etc., constitute*our daily diet. •Most of them re¬ 
quire the process of cooking before they can be 
utilised in the systeni as food, but there are c^ertain 
articles such as milk, sugar, f!;uits, etc., which are 
fit to be taken as food in» their natural condition, 
mthout being* subjected to the process of cooking. 

The object of dietetics is to determine what 
kinds, quantities and combinations of f^d-suh- 
stances will •exactly meet the requirements of* the 
body, under*varying conditions of life. 

A two-fold line of e/lquiry should thus he fol¬ 
lowed :— 

• 

(1) To asceflain the needs*of the system. 

(2) To find some f»ractical means of estimating 

the nutritional and enel;gy-giving value yf 
the various food*-substances * in order that 

these needs may be satisfied. 

• • 

Now, food-requiremfiints of the body vary ac¬ 
cording to* age, sex, occupation, habits, weight of 
*the body, climate, etc. The composition df fo^d- 
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substances also differs in tlieli* chemical constitu¬ 
tion, in their taste and texture, in their digestibility, 
and in the quantity of assimilable material con¬ 
tained in them. .' 

We^ave already f^ated that the food We take 
serves three distinct* purposes, viz.^ 

(1) as fuef which generates heaf.. ancf mrf^ular 

energy; 

(2) as building materials which go to form 

muscles^, bones ami other tissues ; aiu^ 

(3) for renewal and repair of wastage occuring 

during life. 

, With the help of oxygen, taken in the' act of 
breathing, a s|pw process of combustion takes place 
in the system in the-cells of the body when digested 
food is taken to them by the blood.* The carbon and 
hydrogen elements of the food-stuffs? as the resuft 
of sucl^ combustion, are converted into carbon di- 
oxi^ •and water respectively, the water being 
mostly drained off tlirough the skin and kid¬ 
neys, and the carbon dioxide -being carried back 
by the blood to the Itmgs and thrown out in 
•the act of respiration. The heat generated 
during such combustion partly goes Jo maintain the 
body-tempcfature at its norm|tl standard (98-4 F°) 
and is- partly transformed* into mechanical energy of 
the body, wldch helps tlg3 internal organs such 
as the kcfirt and the lungs, etc., to * continue their 
movements, and enables us to perform all kinds of 
physical and mefttal worii by thq exercise of our 
mu^les and the brjain. iThe function of food has 

offSi been compared to the function of coal of 

* 
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’ other kinds of fuel uSifed in the working of a steam- 
Wgine with these diffeijences, viz., that,— 

(1) jMiereas an engine has only one furnace or 

a iftaited number of furnqjies, the Iwdy has 
several millions of*fVirnaces in the*shape of 
tfny cells which constitute its ‘elementary 
^V^tActur^; and 

(2) that a* ste!hii-engin§ does jiot repair itself; 

the living organism dots. 

• ‘•Scattered throughout the soft tissues, mnd 
particularly numerous in such re^^ions as the biceps, 
the calves^ and* the thighs, are countless small 
njusclc-cells. Each one of these cells is an active 
living entity : each bne ^s capable ot absorbiiig a 
minute quantity of the food-substances which are 
carried to every part of the*aystcm by the blood, and 
literally burffing it up to produce beat and 
“ Power ” in the form of muscular enejgy.”* 
Again, certain special kinds of food-partickfs .are 
absorbed andVciamcd by the living cells, and instead 
of being consumed,*they are incorporated into the 
structure. This process most active during the 
period of growdih. The particles are retained for 
use as building^materials. The old cells die, giving 
place to new cells, aq^l in a growing organism, the 
formation of new cells is rtore rapid than the death 
of the old.* When thg period of growth is ended: 
only repair and replacement of cells take pla«e. 

Considered only as fuel or building materials, 
the whole range of food-stuffs may.be grouped into 

The Science of Nfitrition Simplified,'' by D. D, Ronewarne, p. IJl 
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HIX distinct classes, known as the nutritive or proxi-^ 
mate principles of Food. These are :— 

1. Proteins. 

2. Fats. • 

3. ^Carbo-hydrates'.' 

4. Mineral matters. 

5. Water. 

6. Vitamins. 

Proteins and mineral matters are mainly con¬ 
cerned in the growth, development and repair-of the 
body. Fats and carbo-hydrates are principally used 
as fuel for production of heat and energy, and the 
vitamins help the whole process of metabobsm and 
nutri/iion, foster growth and increase the resisting 
power of the body against infection. Proteins are 
capable of producing heat and energy by combustion 
like fats and carbo-hydrates, but \n ordinary cir¬ 
cumstances, they are utilised as building materials 
for grajvth and repair of the body. In the absence 
or aeficient supply of carbo-hydrates and fats, pro¬ 
teins take their place and supply heaf and energy, 
as in the case of people in certain parts of the v/orld 
•who practically live on meat and water only. 
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PRoxiMA-i^ OR Nutritive pRiNeiPLEs oi Pood 

AND THEIR FUNCTIONS. 

have, before this, briefly considered the 
need*for food, '^e new propose to deal with the 
alimentary principles of tthe ^ various food-stuffs, 
their respective functions, their composition and the 
part <?Rch plays in the economy of ‘the body. •But 
before we consider these food-principles, we must 
first find opt wjiat materials our bodies are made of, 
because 4he food we take goes to build up the l^ody 
and to make up for the constant loss^of these jnate- 
rials from the system. *• 

The different! kinds of* matter we see all around 
us can be cla^^aed under two principal heads, viz., 
the elements and the compounds. Gold, ^Silver, 
Copper, Iron, Bulphur, Carbon, Phosphorus^ ^tc., 
each of thes^ is an element or simple substance, be¬ 
cause nothing simpler than itself can be obtaine*! 
out of any one of them. ¥p to this time, there have 
been discovered 82 elements only. 

A compoiyid substance, .on tfie other hand, is 
made up of two or mojee simple substances and their 
number is unlimited.. Sand, wood, lime, stones, 
animals, plants, etc.,,wlpch constantly come under 
our observation*, are examples of compound subs¬ 
tances. Water, for example, js formed by the 
chemical union of ^two eleyients, Oxygen and Hydro¬ 
gen ; it is therefore, a cOfaywund substance. Bpnes 
fabout 16 per cent.), skin (about 8 per cent!). 

2 
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muscles (about 42 per cent.)/ blood (about 5 per¬ 
cent.), blood-vessels; brairu (about 2 per cent.), 
nerves, ligaments, l‘al (about 18 per cent.), viscera 
(about per cent.) and such otlicr tiss/.es as enter 
into tile poniposition of our body arc, each and all, 
exampli‘.s of compound substancob. According to 
Volkmann and Biscboll', human bocty contains 
about fi4 })er cent, of water, 10 per ^nt. of proieins, 
14 per cent, of fat, 5 per ceait. of mineral matter and 
1 per cent, of carbo-hydrates in the form of glyco- 
gcivand glucoso. * ’ • 

Of the 82 ebmients, about 'Sixteen are to be 
found in the human body, and arnorfg them, Carbon, 
Oxygen, Nitrogen, Hydrogen and Sulphur-arc the 
most^important ones. On an average, there is about 
1 /6 part of Carbon,.*1/8 part of Hydrogen and 1/22 
of Nitrogen |)er weight "iu our body. Beside these 
five elements, tliere arc others, such ris Pliospborus, 
Chlorine, Iodine, Flnorine, Sodium, Potassium, 
Calcimu, Iron, Manganese, etc., present in greater 
or Ibss prof)oitions in our body. With*tbe exception 
of Oxygen, all the other elements pxi.st in the body 
in the form of compounds. Oxygen alone is present 
• both as an element and as a compo^lnd. 

* The elements composing the human body must, 
all of them, be present in our food. But it will not 
do to take them as food'in thpir simple elementary 
^orm. For instance. Nitrogen in the elementary 
form is one of the principal constituents of the air 
and ijt is present .there in abundant quantity. Again,, 
charcoal or co'al* forms oije of the elementary forms 
of carbon and may easil^v'be obtained in Nature in 
atiy quantity in uncombined state. But to get the 



11 


NUTRUjlVE PRlIfClPLKS 

m 

required supply of Nitrogen und Carbon lor tlie body, 
^ it would not do if we take air or eat coal or cliarcbal. 

Plantsi are capable of drawing * their nourishment 
• from the tm or the soil on which they stand from 
simple inorganic substance^ contained in them. But 
animals ^an never do so. They must obhiiia nourish¬ 
ment ^on^ complex substances formec|,in the bodies 
of pfents {fnd animalg. Flesh, eggs, milk, starch, 
fat, oils, su^ar and htljej: simiJar food-stuft’s are 
ihghly elaborated products of dither animal or vege¬ 
table origin. By taking*them as fpod, we aro^able 
to obtain the various elements required for the build¬ 
ing up of our bedy. • 

It uiust be noted here tJiat the primary source 
of food of all animal’s is ttie vegetable world, ^’he 
plants obtain their food *111 an anorganic (or elemen¬ 
tary) form frora4he air aiul the soil, .elaborate these 
fn their tissues jind store the tinished jiroducts in the 
form of different kinds of organic compounds, such 
as vegetable {Tlbumen, sugar, oil, starch, ^4tc., in 
their roots, ^^teius, leaves, fruits and seeds. 'Kicsc 
are eaten by the ln^^rbivorous animals such as cow, 
sheep, goat, etc., and are.transformcd into muscles, 
fat, blood, bones and otficr tissues in their body^ 

t)arnivorous animals live on.the flesh of •the herbi- 
• * • 
vorous and, therefore, indirectly on products ririgi- 

na 11^elaborated in thfc bodies of plants. We thus see 
that the foods stored in plants directly support tlje 
lives of the herbivorous, *and indirectly, ol all carni¬ 
vorous animals. ’ . • 

• # 

Kind Nature has stored a comjflete and pure 
food for the helpless infant in the breasts of its 
TOother. Milk is the only comfilete food founS ^n 
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nature, because it contains ifi'due proportions all^ 
the ingredients that are necessary for the child for' 
the growth of the body, for the repair of waste and 
for supply of heat and energy.* Somc^peoplc can 
maintain gDod health by taking milk only, but it is 
not convenient for most grown-up people f;o live on 
milk alone. .We must, therefore, use ^uch^ other 
food-stuffs in which all the component parts'^of milk 
are present. Let us novf see'what w'e'have in milk 
which help to support life and contribute to the 
gro'piih of the body. 

If we add some acid substance, such as lime- 
juice, to milk, we*noticc that it gets curdled, and a 
solid mass which is called casein (chhana) is thrown 
down. Besides casein, milk contains butter, sugar, 
salts, vitamins and.water.' When milk is churned 
under suitable conditions^ butter is-obtained. When 
both casein and butter arc separated .from milk, the 
watery portion left behind contains the milk-sugar 
and various kinds of salts in solution. What re- 
mams after the separation of sugar and the salt is 
Water only. The vitamins are .chiefly contained in 
the fat of the milk. We.thus see that the different 
. ingredients of millc which nourish *1110 body are the 
casein (protein), the .butter (fat), the milk-sugar 
(carbo-hydrate), the salts, the vitamins and water. 
They possess quite different properties and thgy dif¬ 
fer from one another in their functions- as food. 

* 

* • *Egg is considered to bo another complete natural food, as' 
f. bir.kg ‘do not reqnlre,any substance other than that contained in the 
egg for their developpient. But «s carbo-hjdrates are practically ab¬ 
sent from eggs, they lade in oc^mfleteness as food when compared 
TLth' milk. * • 
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Water being an inorganic substance, it may conve- 
^niently be placed undec the head of salts. We can 
classify the food-principles of milk under the fol- 
- lowing hea4s :— 

(1) Proteins—{representing thd casein pT milk). 

(2) Fafs—(representing the •butter of milk). 

(d) .Carbo-hydrates—(representing Uie sugar of 

, milk). 

(4) Salts—(representing the mineral matters of 

Mk). 

(5) •Water—(representing the wri,tt'.r of milk)^ 

(()) Vitamins. 

Now, wliatever»food we take, it •should contain all 
the abov^c six alimentary principles, as otherwise 
tlie nutrition of the body will suffer. As casein is 
the protein-principle in^ilk, «p we*find myosin in 
flesh, albumin i 4 eggs, legmnin in Dais, ijluicn in 
\theat flour and fibrin in oatmeal. Proteins repair 
the body-waste and help the growth of muscles and 
other tissues; 4ience this kind of food is alaji called 
the flesh-former. As Nitrogen is one of the princi¬ 
pal ingredienls of pfotein-foods, they arc also kno\^ 
by the name of Nitrogenous or albuminous food. 
Meat, fish and (^gs are pfincipally protein-foods but 
they also contain fats and sj^lts but practically no 
carbo-hydrates^ Bice, on the other hand, is very 
rich Jn carbo-hydrate! (starch) but poor in proteins, 
fats and* salts. Sugar is ‘a purely carbo¬ 
hydrate foo(l . and “contains neither proteins, 

• fats nor salts. Butter and oils are pure fats 
and contain no other food-prinSipleS except vita¬ 
mins. In dal, flour, oatmeal, etc*., both proteins 
<ind carbo-hydrates are present In good proportions 
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but they arc generally deficient in fat. Eice is ricli^ 
in carbo-hydrates but ])oor in protein and fat.' Dal 
is even considered superior to meat in respeot of its 
proteiii;jc*ontcnts but the protein of dal if, biological- • 
ly inferior 1:0 animal protenns in regard to its digesti¬ 
bility arfd assiniilaltility ; it contains very littte fat 
and we have*to add gh^c or oil at the tlpne of cook¬ 
ing it. 

Tt will thus bb seenJkat in milk only, all the 
dilfcrent alimentary principles are present in due 
proportions, ami that, therefore, there is nd other 
food needed for small children. But it is not convc-"* 
iiient for grown-up jieople to live oTi mi^k only, be¬ 
en usi' n large (piantity of mifk ^^ould then have to 
be taken and tjiis would entail the ingestion of water 
and sonu' of the otfier food-princij)les considerably 
in excess of what is reqifired for the maintenance of 
good health. Bc’sidi's, a pure milk dk*t becomes too 
monotonous and the appetite loses its sharpness 
wluclf is a necessary condition of good digestion and 
health. Of course, the alimentary pfinciples con¬ 
tained in milk are, each and all, indispensably 
necessary for the repair Oj waste, foi’ the growth of 
' the body and for supply of heat anrl energy, but we 
can* obtain these in required quantity from food- 
stulTs other than milk, such rice, dal, meat, fish, 
flour,- oils, sugar, fruits,' vegetables, etc. shall 
how briefly eonsidVr the respoptive functibns of each 
pf thci^' jdilTerent alimentary principles. 

Proteins .—are found in good quantity.S 
in fish, meat, eggs, milk, cheesCj chhana, nuts and • 
the*various kinds pf puUeS (dal). Other food-stuffs 
^ch as rice, flour, etc., also contain protein in mudi 
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smaller proportions. The principal function of this 
kind *of food-principle us to help growth, to repair 
the waste of muscles and other tissues and to build 
up the l>o%. Our body is made.up of countless 
nurnl^r of cells too minute.to be tiecn by the naked 
eye.* A Jcind of jelly-like substance, oalled proto¬ 
plasm, coustitutes the formative material of these 
aells.* ^Pnfteiiis Vontrjbute to the replenishment of 
protoplasm ;*lience they/5rm 11*0 most important 
constituent of our food for the nourishraemt and 
growtii of the muscles anti other tissues of the l)pdy. 
They also help in the forming of the various secre¬ 
tions of the body and to some extent, contribute to 
% • • 

the forn^ation of fat. They possess dynamic action 
and stimulate the metabolic activity in the .body. 
They also contribute to*the pwjdiiction of heat and 
Energy by combustion, but usually in the absence of 
clirbo-hydrate* ^and fat. All animal-proteins arc 
biologically superior to the vegetable ones, and ex¬ 
perience show.<? that it is greatly to our adv^agt'. if 
part of the protein Cat least about one-third of* our 
daily requirement),is derived from animal-sourcC^s 
such as meat, fish, eggs or milk which would consi¬ 
derably Improve? the nuti^tivc value of our dietary.. 
Proteins of proper quality an^i in*adequatft quantity 
must be present in our daily diet, as otherwise, 
“ stijpted growth,. pA)r physique, poorly developed 
muscles, kick of vigour, low powers of enduran(!a, 
incapacity foi;hard work, both physical and penial, 
rapid advance of old age, short lifp and reducl.ion of 
the power of resisting infectious disease*? will 
follow. * •* 

0 » 

* McCarnson on “ Food." 
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Fats .—These include butter, ghee, lard and the, 
various other kinds of animal fats and vegetable oils 
used as food. They do not contain Nitrogen but 
consist,of Carbon, Hydrogen and Oxygen only, but 
less Oxygen than is found in carbo-hydrates>, The 
chief function of this kind of food is to geiierate the 
body-heat from which wc also obtain strength and 
energy for all kinds of work. It^fs from fats and 
carbo-hydrates that we obtain the whole supply of 
heat and energy. They are, therefore, called the 
fuei-parts of our food, ^ome people have got the 
mistaken notion that meat is the principal source^ 
of our strength and energy. It is dot so, Previns 
of meat, as a rule, are not usually utilised in*^ 
systam for production of heat and energy, but they 
go to make up for *fhe waste of muscles and other 
tissues and contribute to tlieir giowth. Heat an<f* 
energy for any kind of work are yielded by fats and 
carbo-hydrates. Fats also help in the formation of 
fat .iTT’thc body and are the principaf sources of sup¬ 
ply* of the vitamins A and D. It alsrf prevents loss 
of heat by the body. 

Carbo-hydrates .—These comprise starches and 
• sugars and are present in rice, potato, flour, sugar, 
arrow-root, barley and a number of other common 
food-stuffs. As in fats, there is also total absence 
of Nitrogen in carbo-hydrates; like fats, the^/ con¬ 
tain Carbon, Hydrogen ^nd^xygen oniy, but are 
richerrin oxygen than fata. The ratio of Hydrogen 
*and Oxygen in carbo-hydrates is the same as we find’ 
in water. They are pri/icipally concerned in the 
production of body-heat and energy, but weight for 
weight, they produce less heat than fat. They also 
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help the formation of fat in the body, and people 
taking too much of this kind of food generally grow 
stout as is generally the case Vith well-to-do In¬ 
dians'. T1 |r carbo-hydrates help the proper utilisa¬ 
tion of proteins and fats, §nd thtj latter (fats) are 
saicHo burn with the help of carbo-hydi*ates in the 
food. Tl^ Indian diet generally is infective in its 
^ontainin^ too .much ^of carbohydrates. 

Water.^l!heTC almnt TOlper cent, of water 

in our body. It is constantly being lost from the 
syste^p in drainage with urine, perspiration^and 
pyacuation from the bowels. We replace the loss 
by taking liquid food, such as milk and solid food* 
■iw as n?eat, *fish, rice, fruits, vegetables, etc., all < 
of which contain more or less water, and also* by 
drinking water and otllfer liquids. There is much 
yyatcr in our blqyd which Jceeps it in fluid condition 
{md enables i^to flow easily to all parts of the body, 
carrying the* digested food which is taken up by the 
tissues for their growth and for repair of*.waste. 
Water softens and dilutes the food to thinner 53 on- 
sistence, facilitating its digestion and rendering It 
easy for the blood to absorj) it. Besides, it helps the 
elimination of the refuse*of the food and other im-. 
purities which are constantly being formed iq the 
body as the reMt of metabolism. 

Salts .—Oxygen is placed under the head of 
saltj^ly many people. Of all th'g elements entering 
into the composition bf the human body, Oxjygen is 
the only one which we take both in its efementary 
and compound forms. It is pr^ant*in free condi¬ 
tion in the air which we ihhale, and although it does 
pot directly act as a food, It helps the slow com*biw- 

. 3 
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tion and oxidation of the digested food and in this 
way, it generates body-heat and energy. We can¬ 
not live without Oxygen. Besides that contained in 
the air, we also get Oxygen from all kinds of food in ' 
which it exists in combination with other elements. 

Conampn Salt (sodium chloride) which is daily 
taken by us gis a food-accessory, is one of the most 
important salts required for the noorishfaent cf tlje 
body. We do not take iv directly witia some kinds 
of food, such as milk and fruits, etc., because it is 
present there in sufficient*quantity, and no, extra 
quantity is required. But certain food-stuffs con¬ 
tain very small proportion of CDinicon salt such as 
rice and vegetables, and we mix salt*in more or less 
quantity with these to supply the deficiency and to 
make the food palatable. Sodium chloride is present 
in the blood, in the muscles and in.the other tissues 
of the body. When taken with food^ [t increases tlie 
flow of saliva, helps the liver to put but a liberal 
supplj^of bile and it is principally concerned in the 
manufacture of the acid-constituent o£ the gastric 
j-uice. Besides common salt, our foOd-stuffs con¬ 
tain a good many other ^alts such as those of lime, 
^iron, phosphorus, potash,^ etc. Lime and phospho¬ 
rus contribute to the formation of the bones and 
some other tissues of the body. • Thfi red blood-cells 
contain an appreciable qpanttty of iron which helps 
them to absorb O^gen from the inhaled air dhd to 
maintain the slow combuktioh of food in the body 
which*^i^ the source of our body-heat and energy. 
For proper mainteiiance of health, salts are essential- ‘ 
ly necessary. They are present in abundant quan- 
in vegetables and ffuits and they help to keep 
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•the blood in its normal condition. If fresh fruits 
and vegetables are absent from .our diet for some* 
time, the blood gets vitiated and a very obstinate’ 
'disease call^ scurvy sets in, which can be (uured by 
ingestion of fresh fruits aqd vegetables, and by ad¬ 
ministration of lime-juice. 

Vitam^s ,—I have already said that within the 
last 2^ years,^a ‘^eat advance has been made in our 
knowledge of the science*of nutrition by the dis¬ 
covery of certain active principles which are present 
in mo#t food-stuffs in their natural «tate and with¬ 
out which, even when all other nutritive principles 
are present in olir dietary, growtli is retarded and 
life and health cannot, bo maintained. These actjjve 
principles are called vitamins, some ^of whicl^ are 
formed in the plants by the action of sunlight. The 
animals derive them either by eating plants or by 
living cm plant^eating animals. They are present in 
the green leaves of growing plants and in thei^ seeds 
and fruits. 


Five different kinds of vitamins have up’ to 
date been discovered. They are classed as vitamins 
“ A,” “ B,” “ D/’ and “ E,” and they 

differ in their properties and functions. The vita-« 
min “ B,’’ agajn contains two distinct Vitamins 
known as B^ and B®. ^ They all contribute more or 
less tg*the growth of the organism and their absence 
in our dail^ diet gives yise^to certain diseases known 
as deficiency diseases, such as rickets, beriberi, 
scurvy, etc. I shall deal with th^Si subject in detail 
• in a separate chap^r. , • 

We thus see that ev8i^ if wc do not take milk, 
We can easily obtain all the six food-principles froiff 
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food-stuffs other than milk. ‘For example, we can 
get the flesh-forming'principle (protein) represented 
by the casein of milk from such food-stuffs as flsh, 
meat, eggs, dalSt nuts, etc.; the fats (rci^resented by 
the butter of milk) from gfieCj butter, lard, vegetable 
oils, etc.* and the catbo-hydrates (represented by the 
sugar of milk) from rice, bread, potato, f^ugar, bar¬ 
ley and other starchy and saccharine^ substance^ 
The salts naturally present in these foods, together 
with the quantity of common salt we add to them in 
the course of their preparation, the water we?* drink 
and the vitamins contained in most of the food¬ 
stuffs, go to supply*the place of salts,'.water and vita- 
mius present in the milk. The absence , of milk 
from the diet of an adult person is, therefore, not at 
all harmful, although the addition of a little milk 
would go generally to improve our daily diet. 

I have already stated that, except, in milk, tfie 
materials required for the growth and nourishment 
of oui body do not exist in due proportions in other 
food-stuffs, and that milk is not always a convenient 
article of food for people other than children. It is, 
therefore, necessary to make a careful selection of 
•our food-stuffs in order that we mi^t obtain the re- 
quiised quantity of the different nutritive principles 
of food for the growth of the body and the mainte¬ 
nance. of health and activity. . Such food-stuffs are 
either of animal or vegetal)le ^origin. Fiteh, meat, 
eggs, mijk, fat, etc., belong to the-first class, and 
rice, flour, dal, sn^ar, vegetable oils, fruits, vege¬ 
tables, etc., confe under IjJie second category. Milk 
and, milk-products, althqpgh strictly of animal ori¬ 
gin, are generally regarded in this country as non- 
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«.nimal food. We cailnot maintain good health by 
eating* meat or rice alone, beoause, although the 
former contains considerable quantities of protein* 
‘and fats, it*^8 more or less dehciest in thq other 
nutritive principles of food • •while fhe latfer, though 
containing a very large proporticm of carbo-hydrates, 
is very delioient in proteins, fats and salts. So either 
oi th^se taken a5)ne ao food does not supply the 
needs of the t)ody. It*is.&nly by* making a careful 
selection of the different kinds of food-stuffs of ani¬ 
mal aitd vegetable origin Ibhat we are able to main¬ 
tain our body in a state of perfect health and fitness, j 
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Vitamins. 

Within the la»t few yq^rS, a great change has 
taken place in our conception of the part food plays 
in tl^e nutritional requirements of our body, e 

• Only twenty ;^ears back, physiologists all over 
^ the world thought that the supply of*the five proxi¬ 
mate principles of food, viz., proteins, fate, carba- 
hydra/tes, salts.and water, of proper quality and in 
adequate quantity, was all that was needed for help; 
ing the growth and repaid of the bo*dy and to keep it 
at the proper standard of health and iA*-full activity. 
Due regard was always paid to the sejection of food¬ 
stuffs in respect of their quality and variety, and to 
securing a well-balanced distribution of the various 
nutritive principles in the daily diet according to age 
and requirements under (^Jfferent cpnditions of life 
'and climate. 

Feeding experiments on men ana animals have 
since proved that these sa-callfed nutritive prinfjiples 
of food when taken in cliemically pure condition in 
an otherwise well-balancefl diet of jcgrrect energy- 
vnhie, would not by themselves suffice to keep the 
animal in a nofmarstate of health, but would, before 
long, stop its growth, induce los§ of weight and 
bring on an abnondal condition of blood and othen 



VITAMINS 


23 


* tissues of the body leading to various kinds of disease 

and death. . 

It has now been found thaf in addition to the 

• five niitritwe principles of food already mentioned, 
certain other substances w^ich afe present in very 
smaH quantity in most of our*food-stu£fs nn their 
natural condition, must be taken along with these 
fiye principTes, as witl]put the former, no growth can 
take place, ^oocf healtli pl^nnot be maintained and 
diseases cannot be prevented.* These substances 
have been proved to be indispensable constituents of 
a healthy diet and have been named as “Vitamines” 
by Funk,.^r “ Accessory Food Factors ” by Hop¬ 
kins. The chemical nature of these substances has 
not yet been fully ascertained, nor is their mgde of 
action in the system yet hefinitily kndwn. The sub¬ 
ject is being vigorously investigated into in all parts 
oHihe world. * 

Discovery of Vitamins .—The fact that absence 
of fresh fruits and vegetables in daily diet is tl&cause 
of scurvy has long been known. When Vasco*Da 
Gama came t6 India round the Cape of Good Hope ifi 
the 16th century, his sailors suffered terribly from 
scurvy. Out of 160 men* he had with him on the. 
\*oyage, one hundred died fropi the effects •of scprvy 
before he reacffed India. In those days of long 
voyages by sailing ships, there was great scarcity of 
freslf fruits and vegetables in th^ ship and this ac¬ 
counted for the.outbr^ak of the fatal disease among 
»the crew. 

In 1734, it was Bachstrom*wcf first observed 
that a total abstinence from fresh vegetable food and 
greens was alone the true jJJrimai^ cause of scur^.. 
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In 1766, Dr. James Lind wrote that more men 
in an army in a prolonged war were killed by scurvy 
. than by the sword, and he endorsed the opinion of 
Bachstrom that absence of fresh fruits ard vegetables 
was responsible for outbreaks of scuiVy. 

In‘certain parts of England during the middle 
ages, people in winter months could not get suffi¬ 
cient quantity of fresh fruits and vegetables and had 
to live mostly on salted meat. The result was that 
there was a very large incidence of scurvy in London 
at that time and Harvey styled the disease as the 
“ Disease of London.” Improvement in gardening 
and agriculture, however, made tjie disease dis¬ 
appear from the English soil. 

In 1747,-the celebrated Captain Cook made cer¬ 
tain experiments oh his sailors for prevention asnd 
cure of scurvy by adding oranges and lemons to thflir 
ordinary sea-faring diet. The addition-of these fruits 
not only prevented out-breaks of scurvy, but cured 
the sufferers within a short time. !^or this good 
.work, Capt. Cook was awarded the Copley medal by 
the Koyal Society. Subsequent experiments have 
established beyond doub“* the just claim of lemon 
' juice both as a preventive and cure of scurvy. In 
1796, the Admiralty ordered that all His Majesty’s 
ships should be provided with lemon juice before 
going out to voyage. * * , 

There was a severe efut-break of Beri-beri and 
Scurvy fCmong the British and Indian troops in Meso-, 
potamia during.the last Great European War and" 
thousands were* disabled Within & short time. The 
ipihtary authorities approached the scientists ip 
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•England for the prevdhtion and cure of these two 
maladies. 

. All pr;yse and honour are due to an English 
lady, Miss Chick, and a few English scionti^s such 
as Hjamc, Cooper, Prof. Harden and otheys, who 
took up the enquiry in right earnest^and started 
fecdiijg exp*eriments on animals in the Lister Insti¬ 
tute to determincfthe cimparative^aftti-Beri-beri and 
anti-Scorbutic values of various.kinds of food-stulTs. 
As a result of their laborigus experiments, sprouting 
grains (grains, peas, lentils and other kind* of 
pulses) and an e;ctract of yeast were found to bo rich 
in vitamins “ B,’- and “ C,” and these were suc- 
cttssfully used among ilio British and Indian troops 
as preventives of Scurvy.and l^eri-be^fi. TlioMeet 
was marvellous. The out-bfeak was speedily 
cliaeked, and the victims ra])idly recovered. 

In 1881, Lunin fed some mice upon specially 
prepared (purified) milk-fat, casein, cane sugm* and 
salts. The diet was well-balanced and of correct*en- 
ergy-valuc. feut the animals all died within 2fi 
days. Mice fed on whole milk, however, lived and 
grew normally. These experiments.led him to con- 
efude that besides the proximate principles*, natural 
milk contains some other substance or substances in- 
dispemable for nourishment and growth of the body. 
It was in the year 1897 that Eijkman fed a number 
of pigeons on milled or polished rice alone and jt w.'is 
•found that the birds began to suffer^fter a time.froiii* 
•a condition of paralysis resembling Beri-beri in man. 
He concluded that* unpolhshed rice contained sopie- 
thing which prevented the incidence of the patholo- 
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gical condition brought on by*polished rice. Funk 
found in 1910 that there were many other food- 
articles which contained this and similar other vital 
principlps necessary for maintenance of *iiealth and 
vittility and lie renamed them Vitamines. 

Hopkins carried- on a large number ol feeding 
experiments on animals wdiicli lie published in 1912. 
He took one get of rats and fe^ the^i on^chcmi'cally 
pure casein, lard, sugar, and salts in sufficient quan¬ 
tity. He fed a second set of rats exactly on the 
same.diet with the addition‘'of 2 to 4 cc. of milb with 
it per diem. The first set of rats w'as found to de¬ 
cline in weight within 15 days, but the second set 
maintained normal growth throughout. 

1^1 the second experiment, Hopkins took a set 
of 8 rats which were fed oh the purified diet of 'he 
preyious experiment for 18 days, a«d then this wag' 
stopped and they were fed on whole milk alone. 'The 
result was that the. rats first declined in weight, but 
began to gain weight as soon as they w^cre put on 
ivlufie 7nilk after the 18th day. Hopkiiis next took 
ahother set of 8 rats and put them oh the purified 
diet and whole milk for 18 days, after w'bieh the 
whole milk was discontinued. The result was that 
the growth continued U> be normal so long as whole 
milk formed part of the diet, but' the animals began 
to lose weight as soon aa it ti\as.discontinued after 
the 18th day. 

The above experiments' clearly, pmved that 
there was something in the whole milk, wdiich sus¬ 
tained nutrition <ind growth but which was absent 
in the nutritive principles of milk Subjected to purifi¬ 
cation. 
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McCallum and *Davis found that butter-fat, 
dissolved out with etlier, contained something else 
than fat which secured prolonged growth in animals 
when addW to diets which otherwise would^not sup¬ 
port growtfi. It was ulsp#found*that tlic yellov^ of 
egg possessed the same property which vTas absent 
in lard anil olive oil. • 

Stepp condiicte(l a pumber of experiments on 
rats in (rcrmany to find put if animals could live 
without fat and lipoids in their food. He look a set 
of imee and put them on bread and milk. All the 
animals showc^d normal growth.* In the next experi-^ 
ment, lie fed some mice witJi bread and milk, after, 
^extracting the latter* with alcohol and ether. ''Wiese 
animals diM after a few days^ In Hie third t'.xperi- 
,mcnt, he fed a number of mice on exactly the same 
diet ps used in'fhc second experiment, but in addi¬ 
tion, he gave the animals the dried alcoholic and 
ethereal extrapt of the milk as well. Theserfinimals 
lived and their growth was normal. In his fourtji ex¬ 
periment, he fed a number of mice on the same diet 
as used in the second experiment and he added to it 
cc. tain fats and lipoids. /The result was that all the 
.animals died within a few days. 

Stepp calne to the conclusion that it w\as not 
fat oj* lipoids which helped growth, but it was .some¬ 
thing wliich was contained in the fat and which re¬ 
mained in solution in it! 

In 1911, Osbourne and Mepdel carried. oi>t * a 
large number of feeding expenments on rats in 
America to study^the quiility of proteins in nutrjtion. 
^They used purified protem, lard ^(pure fat) pure 
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milk-sugar and starch (for carbo-hydrates) and a. 
mixture of salts. Hcaltli was maintained for some¬ 
time and then the iiiiimals began to decline (1st ex¬ 
periment) ; but they began to grow agaiit as soon as • 
an ether e^etract 6f egg pr butter was given to them 
(2nd experiment). 'But it was found that, ethereal 
extracts of such fats as lard, cotton-secd.oil or olive 
oil had no cifect on them. Osbourne And IilcndiDl 
concluded that something^ taken \ip by ether 

from egg and butter*over^nd above the fat, which 
helped the gio\Yth of the Animals and maintained 

them in health in the second experiment. 

• » 

Vitamin “ A .'*—The results of experiments of 
these workers proved that tJiere were two classes of 
fats—fats and had fats—the fn^t class help 
growth but the last class possess no influence on 
It has since been condusively proVed that the guind 
fats to whicli cod-liver oil, butter, egg^yolk, etc., be¬ 
long, contain one of the most important vitamins 
callecf the fat-soluble vitamin “ A,” but the had 
(ats such as lard, almond oil, cotton-seed oil, olive 
oil, etc., are wanting in it, and that it is this vita¬ 
min “ A ” and not the lat in which it is found, 


‘which hejps growth of the body, 
has*since been split into “ A 


Vitamin “ 
” »nd “ D,” 


A ” 
the 


former jiromoting growth in general, resisting infec¬ 


tion and preventing certa’in eye-dffcctious^ whi?e the 
main function of the latter (“ D ”) is to help the 


formation of bones and prevent the* iiicidence of 


rickets in chiljlreii, 


McCallum nnd Davis^ also American workers, 
made independent "experiments on rats on similar 
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• lines and their resnlts coincided with those of 
Osboarnc and Mendel., 

« 

These experiments led people to believe that the 
only essentially growth-promoting*substance was^to 
be found in good fats. Besides cod-liver oil^and yolk 
of egg, fat fish, fish roe, butter, ghee, ftiutton fat, 
whole mint and green leafy vegetables are rich in 
Vitamin A.”'.’ 

Vitaynin “ B.”—McUallurn and other workers 
in tlift course of tl^cir f Anting experiments on .ani¬ 
mals found that there was another essential factor 


contained in tods other than fifls which also pro¬ 
moted growth in animals. Tliis second substance is 
present in ^leat, pulses, rice, in other cereals anrl 
in yeast. As it is solublc'in watyr, it Is called water- 


Soluhle 'Yitamhi..* 


B. 


1 ) 


Ijack of this vitamin in 


di^ was sub^quently found to he the cause of Beri¬ 
beri in men and polyneuritis in birds. Vitamin 
“ B ” has sinte been split up into B^ and fi?; the 
lorraer possesses anti-ncuritic properties preverfLing 
Beri-ben, and the latter prevents the incidence! df 
another disease called Pellagra, prevalent among Hk! 

peasantry in Notth Italy.* 

• • • 

Numcroug feeding expefiraents on men * and 

animals made by Funk, Vedder, Fraser and Stan¬ 
ton,•McCarrison, arid othefs have establislied beyond 
doubt the identity of vitamin B \vith tlic anti-Beri¬ 
beri factor. ’ * • * . 


Vitamin “ C.”—Later on,*i^\^as found that 
although rats could live «nd grow oh diet containing 
^purified proteins, fats, carbo-hydrates and salts with 
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•some other foods containing vitamins A and B; 
men could not live and thrive on such a diet.' Such 
• a diet produced scurvy in them. Subsequent experi¬ 
ment^^ established the fact that a thft*d essential 
growth-promoting faetqr other than vitamins A 
and B ftiuft be present in the food of man, as other- 
wfec his health would break down and ho would get 
scurvy. This third essential facjdr is* foumJ to-be 
present in large quantity, in fresh fruits and vege¬ 
tables ; it is soluble* in water and is called water-so- 
luliJe Vitamin .(3 or the anti-scorbutic food-factoi;. 

Vitamin “ D.”—Kccently, substances such as 

cod-liver oil, fat,* yolk of egg, etc.', which are rich 

in vitamin A have been found to contain another 
* . . . ' ^ • 
vita^iin quite distinct from A. • Th?*d has been 

found to promote the growth of bones and teeth and- 

prevent the incidence ol richets 4n children. Tliis 

has been named as vitamin “ D ” or anti-racEitic 

vitamin. Cod-liver oil and other fish oils, butter,' 

(jhay^ green leafy vegetables, oranges and tomatoes 

cohtain a large proportion of this khid of vitamin 

*and are used as preventive and curative agents in 

rickets. Ground-nut oiUand cocoanut oil contain a 

, little of it, while other vegetable oils contain none at 

all. Exposure to sunlight and to ultra-violet rays'is 

favourable to the growth of this vitamin in animals. 

Certain fats and allied substances devoid of vitamin 

D have been fouivl to develop this vitamtn when ex- 

po8e(\ to ultra-violet rays and would thus possess 

*anti-rachitic prpperties. This vitamin is also pro*^ 

duced by the action of sun’s rays on our skin. Indian , 

children constantly exposed to sub’s rays suffer little 

from ricketSi while in ^England where sunlight is 
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ficarce, incidence of rickets in children is verj* 
common. • 

VUamii^ “ J?.”—Only recently, the presence 
of a new vitMiiin in wheat and in a few gthef food- 
stuifs.has been ascertained,*the absence of A^liich in 
food would cause sterility in animals or'failure to 
rear tjie youjig. .This has been named vitamin 

Properties of Vitamins .—The chemistry of 
any of the five vitamins is*not yet definitely known. 
Th’e dimculty lies in the extremely small quantity in 
which they exist in the food-stufff>, which stands in 
the way of collecting an adequate quantity for ex- 
perimentalV^rposes. * The rice-polishings, for ex¬ 
ample, contam^tamin B and Ifunk fried to isolate 
itifrom this substance. He^succeeded in separating 
abowt 10 graiq^ only of a crystalline substance from 
.1 to IJ maunds of rice-polishings to which he as¬ 
cribed the formula Cj? H,, O 4 N and nailed it 
•‘*\’'itamine.”,It was found to possess marked anti- 
Beri-beri properties ; about J grain of this substance* 
was sufficient to cure a pigeon of poly-neuritis. Ev(;n 
then Funk thought tha# the substance he had 
separated w^as not a single substance, that* it was 
not pure but that it was mixed with other matters. 

Aa already stated, vkamin A is associated 
with fat, btit it is not fat.^ It is not saponified by 
alcoholic potash.* At one time, vitamii; A was 
tionsidered to be identical with the* yellow pigment 
, of yolk of egg and butter fat; later experiments have 
not established the*identity. It resists heat up* to 
about 120°C., but if air is bubbled thrpugh it during 
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heating, it is rapidly destroyed. It is in this way- 
tliat vitamin D has been separated from vitamin A 
in cod-liver oil. If the oil is heated and a current of 
oxygen, passed through it, vitamin A i^ destroyed,' 
hut I) remains there. I( the oil is now saponified 
and extracted with <^ther, the ethereal solution takes 
up the vitamin D. It is completely destroyed by 
hydrogenation; ther(‘fore, vegetable* margarifie or 
vegetable <jhec does not contain this vitamin. It 
is activated by exposure in thin layers to ultra-violet 
rays from 5 to H hours, ft is destroyed by keeping. 
Jt is soluble in alcohol, ether and benzene. An ethe¬ 
real extract of this vitamin may be made from dry 
green h'aves. Vitamin A is not increased by ger¬ 
mination of seeds. Tliis vitamin isjwt found in 
vegetable oils or in lard, but is abundantly present 
in cod-liver oil, biitter-fat, milk, (‘gg yolk, spinach*, 
lettuce, cabbage, caiilillower, tomatoes., etc. \VT)cn 
cows feed on green pastures, the milk yielded by 
thennis rich in vitamin A. 

Vitamin A is essential to growth. Deficiency 
of this vitamin in diet increases susceptibility to 
infection and leads to certain diseases of the eye 
(Xerophthalmia, night-blindness). It also helps tlic 
proper functioning of intestinal epitlielium, keeps 
the blood of proper composition and prevents water 
collecting in the tissues. Most Indian cliets'of the' 
present day are deficient in vitamin A. 

» 4 

. Vitamin B is the most stable of all vitamins. ‘ 
It is not destroyed by drying. Dry seeds such as 
pul?es and grains retain "it for* a long time. It 
stands a temperature of*100°C. It is soluble in. 
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•water and in dilute aloohol, but only slightly soluble 
in absolute alcohol, chloroformj ether, benzene, and 
acetone. It is not easily destroyed by acids. It* 
•may be extracted from rice-polishings by acj^ alco¬ 
hol. It is affected by alkalies. If dal fk boiled tn 
water to which carbonate of soda has been a'dded for 
softening (as is sometimes done in the*case of hard 

water^, this*vitailiin ig^ destroyed. 

• • • • 

Vitamin B also promotes .growth and its ab¬ 
sence causes poly-neuritia in fowls and Beri-beri in 
man. *It is absent in polished rice, and wlien 
pigeons are fed gn a diet of polished rice alone, they 
develop poly-neuritis and die. A watery extract of 
rine-polishiings given to the sick birds cures them^of 
the disease. ' Men suffewng fr 9 m Beri-beri *fehow 
striking improvement as soon as’they are given food 
ricb.*in vitamin fl. It is utilised in the body- 
growth and r^air, and its deficiency or absence in 
food causes gagtro-intestinal disorders and lessens 
resistance against bacterial invasion. It acts a 
stimulant to metabolism and to the action of some, 
of the endocrine glands. It also helps the discharge 
of waste materials from tlie body and makes the 
nyiscles, nerves and skin do their functions proper¬ 
ly. It is found, in good quantity in some of the “in¬ 
ternal organs of animals, namely, brain, liver, kid- 
•neys,.heart and the intestines. 

• t 

It is found abundance in all cereals,^ pulses, 
duts, in the leafy portions of green vegetables, in' 
tomato and in the orange. Milk''aad eggs contain 
a small quantity only. (3ereal grains, subjected to 
t^e process of milling, contain little or no vitamin. 
5 
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Of all cereal grains, rice contains the least propor¬ 
tion, while white flour and polished rice are practi¬ 
cally wanting in this vitamin. 

, Vitan^in B'js destroyed only by prolonged 
cooking. ’ » 

Vitamin C is called antiscorbutic vita¬ 
min, as its absence causes scurvt^.* It keeps the 
blood in proper condition and prevenfe its leakage 
from the vessels into the tissues. It helps the other 
vitamins in the building up of bones, teeth and 
other tissues, and increases the resisting power 
against infection.* 

• 

It disappears during the .ageing of fpod-stufls. 
Air-drying alsp destroys thjs vitamin,he destruc¬ 
tion is probably caused by oxidation. It is contained 
in sour milk, but it disappears rapidly in pasteurised 
milk. 

is abundant in all green leafy vegetables (cab¬ 
bage,' lettuce, spinach, etc.), in most fresh fruits and 
ju sprouting pulses (gram, peas, etc«). Milk and 
meat are rather poor in this vitamin. It is con¬ 
tained in abundance in the juice of the lime, orange 
* and lemon, the last two containing a much larger 
qujfhtity than the first. Tomato is specially rich in 
this vitamin; canned tomatoes seem to be as 
effective as the fresh ffuits. • Vitamin C suffers 
more when food fs cooked for a longer period than 
jvheP’ it ds kept at a relatively high’ temperature for 
a ^hort period of* time. 

t 

Vitamin D prevents* the incidence of rickets 
in children. At one time, deficiency of food 
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• rich in vitamin A was thought to be the causative 
factor in rickets. It now .been proved that Ab¬ 
sence of vitamin D (which has since been separated 
•from vitanfin A) in the diet of children is gntircly 
responsible for the causation of ritkets. • McCallum 
has shewn that these two vitamins (A jind D) arc 
distinct and it is the vitamin D and n9t A that pos¬ 
sesses anti-fachitic properties. Deficiency of this 

vitamin in fdbd feads ib esfirly decay of teeth. 

• • 

Two factors arc concerned in the prevention of 
rickets ; one is sunlight and the otlier is this * 1411 - 
known substance found in abundance in cod-liver oil, 
which we call vitamin D. 

This vitamin is found in large quantity io cod- 
liver oil and in other fish oils. • Jt is *also present in 
slnaller quantity i«i butter-fat and in cocoanut oil. It 
is aBsent in ^getable oils. 

Vitamin B is said to be helpful to thd** pro¬ 
cess of reproduction. Evans and Bishop had dis¬ 
covered the existence of this vitamin which they 
named X (now called E), jvhich is distinct from all 
the other vitamins and wHich they believed to be 
an essential factor in stimulating Reproduction, in 
animals. It iif present in lettuce leaves, cereals, 
fresh qieat (cheek muscle),,in certain vegetable oils 
and ih eggryolk. It is present iti its most concen¬ 
trated form in the oil exjiressed from the germ of 
^heat grains. They found that the addition 
these substances to the diet of Stninlals suffering 
from defective reproduotibn removed sterility^ in 
females. 

m 
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No one vitamin is equivalent to the other. 
Each of jthem is an'essential food-factor by* itself 
and they cannot be replaced by one another. 

t 

. Deficiency iDiseases .—The absence of these 
vitamins from food leads to the incidence of the 
so-called del^ciency diseases. Absence of vitamin 
B is responsible for Beri-heri ; PjeUagm is qaused 
by the absence of in food i a lack of*vitamin C in 
diet causes scurvy and .of vitamin D produces 
rickets. Insufficiency of vitamin A retards growth, 
produces night-blindness and other eye diseases and 
reduces resistance, against infection. 

None of the vitamins has yet been isolated in 
a pure form, but certain preparations of'these vita¬ 
mins in crude and concentrated forms have been 
manufactured; and these* are being used medicinally 
with good results in certain deficiency* .diseases. 

^he table on the next page shews the vitamin- 
contents of some of the more important food-stuffs. 
The mere presence of vitamin has been indicated by 
the + (plus) sign, a larger quantity by two plus 
signs (+ +), and riclmesrs in vitamin has been in¬ 
dicated by three or inore plus signs (+ + 4-) or 
’(+ + + +). Doubtful presence is noted by a sign 
of interrogation (?) and*its absence by a zero (0). 
Absence of any sign means that the matter ha^fe not 
yet been investigated. 
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CHAPTER .V 


Dices rtoN, Absorption and AssiMn.AT\pN 

OF F^ood. 

Most (if the foo(f we take must uftdergo some 
important changes befgre it could be absorbed and 
utilised in the system.* Chily Avater, salts and some 
substances such as glucose*, etc.*, are absorbed with¬ 
out change by the blood vessels, but it is not so ivith 
proteins, fats and most of the carbo-hydrates which 
must pass throijgh certain changed before they could 
be taken up by tije blood for the use of the body. 
The whole process of digestion, absorption and. assi¬ 
milation of foocTTs carried on Ify cerfain special or¬ 
gans of the body known as tbc digestive organs. 

^riie dig^tion of food takes place in a long tubal 
passage of which the mouth forms the entrance, and 
the anus, its exit. The diameter of the tubclis not 
uniform throughout. Its entrance (the mouth) Is a 
large cavity furnished with a set of grinding appa¬ 
ratus for reducing fragments of hard and solid food 
into smaller divisions, and this is mostly done by the 
two sets of teeth imbedded in jthe up'per ahd lower 
jaws. The upper and back part of the mouth is 
called, the pharynx, and this opens into a 
very * narrow canal known by. the name of 
(Esophagus or, gullet wliich is about 10 inches 
dong. The gullet lies immediately hehiuo 
the voice-or^an and the wind-pipe which 
form together - the passage for entrance of ^ air 
^nto the lungs. This passage is'provide,d with a lid 
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at its upper part, which closes automatically on the 
approach .of food which it allows to glide over its 
smooth upper surface and pass downwards into the 
gullet ,(the food-passage). This automktic closing 
of'the lid prevents the entrance of any particle of 
food into the air-passage. Accidental introduction 
of food or other foreign matters into the air-passage 
give.s rise to distressing cough alid difficulty of 
breatliing, not un-often a'cteiided with fatal results. 

The widest part of the digestive canal is the 
.stomach into which the gullet opens. It resembles 
in shape the leatlier-bag (Masak) of an Indian 
water-carrier (BhiHi). 

The stomach opens into^ the small intestine 
wliich is the longest part of the tube (about 21 feet 
in length) and this is succeeded by the large intes¬ 
tine which is shorter (aliout 6 feet long) but much 
wider than the small intestine. 

The small intestine consists of three parts. Th^ 
upper i)art is the duodenum (from 8 to 10 inches*' 
long), the middle part is called the jejunuin (about 
0 ft. ill length) and the lower-most part is known as 
the ileum which is about 11 ft. long. The two im- 
.poriant organa of digestion, the liver and the pan¬ 
creas, open into the duodenum by a common duct 
and discharge into it the digestive juices called the 
bile and the pancreatic juice, secreted respectively 
by the two organs. These play an important part 
in the digestion of food. 

‘ * The small intestine is connected with the large' 
intestine by means of a pouch-like cavity called the 
ca'cuni which is provided with a valve (ileo-coecal 
valve) acting like a" dooi^ which allows the forward 
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passage of the contents of the small intestine into 
the large intestine but.prevents itg back\v’ard flow 
from it. To the ca?cum is attached a pendant 

* structure Ailed the appendix vermifonnis, t^je exact 
function of* which is not .known * its idtlanimatloii 
gives rise to the well-known disease called’Appendi¬ 
citis. Tha whole process of digestion'is finished in 
the small ifitest^e. « 

The large intestine’consists of an ascending, a 
transverse and a descending portion, known as the as - 
cending, transverse and descending"colons, followed 
b\ an S-shaped portion (the sigmoid flexure) which 
ends in the rectum w'here fiecal matter accumulates 
Wore evacuation. The lower opening of the diges¬ 
tive canal is caH?d the anus wh^ch ordinarily remains 
closed by the action of constricifir muscles but which 
opens in due time to allow the passage outside of 
ftecal matter. • 

The meclmnical part of digestion is praoiically 
wholly done "in the mouth. The teeth helped bj*the 
tongue and the muscles of the cheek and the palate 
not only reduce the solid food we take to a fine state 
of division but ctiusc it t(? mix intimately with sa //-. 
ta (a digestive juice secreted Jby certain glkndswtu- 
ated in or neat the cavity of the mouth) which con¬ 
verts jihe starch of.the food, first into (1) dextrin, 
and then kito (2) maltose. This is tlie first digestive 
process to wjjioh the foot! is subjected on its en- 

• trance into the digestive canal. Starch must he coif- 
verted into glucose before it coufd-be’ taken up and 
utilised ill the system, maltose ’(after dextrin) is 
,the first change brought about ill starch by an amy-, 

6 
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lolytic ferment called pfi/aHn'contained in saliva. 
Maltose is ultimately convci;]bed into glucose in the 
small intestine by another ferment. The intimate 
mixing of the .saliva with food is known ^s insaliva^' 
lion. . , 

Saliva.is a colourless slightly opalescent fiuid, 
alkaline in reaction, .secreted by four salwary glands 
(the two parotidsf the submaxillar^ *an<i the suhlin^ 
gual). The two parotids aye* situated inside and be¬ 
hind the lower jaw at its' sides and angles, and the 
othej* two are Ippated bebiiid the chin and under the 
tongue. Tlicy open into the cavity of the mouth by 
separate ducts. presence of food in the mouth 
(and sometimes even the sight of it) stimulates tliese 
glani^s, causing them to di.scharge their secretion (sfi- 
liva) in copious quantity into the fnouth. The saliva 
should freely mix with the food,.thus rendering it 
into a soft pulpy mass for easy deglutition and liclp- 
ing partial digestion of its starchy contents. There 
are piimcrous other small glands situated at the 
upper and back part of the mouth (called the pha¬ 
rynx) which secretes a colourless viscid liquid subs¬ 
tance called mucus whicJi thoroughly coats the bo- 
. lus of food and helps the slimy lump to slide down 
easily through the nj^rrow gullet into the stomach. 
Thorough mastication of food is vert necessary, as 
without it, food is not reduced tp fine division and 
this would prevent its being penetrated* and* fully 
acted upon by the various digestive juices. Pood 
^lioufd, therefore, be eaten slowly and well-subjected 
to the action 'oi the teeth. Loss of teeth in old age 
is a great hindrance to *g»od digestion * and often 
gives rise tq dyspeptic troubles, The muscles of the 
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•pharynx, acting upon*the bolus* of food from tihe. 
front push it backwards and downwards ‘into the 
gullet in its passage to the stomach.* 

The digestion of protein-matters in tl^ food 
begins as soon as it reaches the stomach. The inside 
of the stomach presents a hondycomb-lHce appear¬ 
ance under* the microscope, each cell Ceing studded 
with hrifices yvhfch ate the mouths of numerous 
glands situated in thcVatl of tilt stomach. These 
glands secrete a digestive* juice called the gastric 
juice (T>ntaining a ferment called popsin and am free 
acid called hydrochloric acid. Pepsin, in presence 
of hydrochloric,acid, acts upon tlie protein-element 
of food ; it has no actipn on starch, sugar or fat. The 
proteins of meat*, fish, milk, egg, wheat, rice, iiuits, 
vegetables, etc., "are converted by the ferment of the 
gastric juice, first*into acid*meta-protcinSy then into 
proteoses an^ finally into peptones^ by a process of 
hydrolysis. The digestion of starch by salivagtvhich 
begins in the mouth, goes on for a short wliil^ajter 
the food reaches the stomhch but it then stops in* the 
presence of the acid gastric juice, and it does not 
commence again until the€obd reaches the small in¬ 
testine. According to some authorities, digestion of - 
fat goes on to a very slight extent in the stomacli 
with the help of a ferment called lipase secreted by 
the organ. The principal •function of the stomach, 
however, i% the digestion of proteins. Cane-sugar in 
the food is partly converted into grape-sug^r in the 
stomach by the action of free hydrochloric acid in 
the gastric juice. Rennin^is anotli^ ferment secre¬ 
ted by the stomach whidh has the property of curd¬ 
ling milk. 
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’ \ The distal end of the stofnach (pylorus) remains* 
firmly closed by*-means of a* circular set of muscles, 
until the digestion in the stomach is^ completed. 
Tliero^are muscfos in the wall of the stpmach which 
cause it, to move and operate upon its contents, thus 
helping thb food to* mix intimately with the gastric 
juice. The partially-digested food in^lhe stomach 
is a muddy-looking thick pasty substiyice known *t)y 
the name of chymb.^ 

As soon as digestion‘in the stomach i§ com¬ 
pleted, its distal end (pylorus) relaxes and the chj-me 
gradually passes into the upper part of the small in¬ 
testine (duodenum) to undergo further digestive 
clfanges. The average time^'for digestion of a full 
meal in the stomach is about 3 hours. If there is 
much fluid in the food, it leaves the stomach more 
quickly. People sullering for want q| nourishment 
arc rapidly restored by administration'of liquid food 
thaiv‘solid food, which thus qiiicklji passes into the 
srfmll intestine and gets absorbed intathe system. 

« • 

Practically, no food, not even water, is ab¬ 
sorbed in the mouth or J;ullet, and only slightly in 
' the stomach. It is in the small intestine that the 
prdccss of digestion is completed and the products 
absorbed into the system through different channels, 
absorption beginning iir the duodenum. Pfqteins, 
sugars and salts lire absorbed by blood-\Tssels, and 
fat is taken up by another set of Vessels called 
*t€als^ or lymphati^ channels. ■ No digestion goes od 
in the large intestine. Absorption, however, special¬ 
ly of water, occurs^in the llirge intestine to some ex¬ 
tent. 
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• The digestive processes in the different parts of 
the digestive canal appear to * be »inter-dependant 
upon one another. The conversion of starch into 
’dextrin in fbe mouth helps the formation of a subs¬ 
tance called gastrin in tho stomach, which, in its 
turn, stimulates the secretion df the gitetric juice. 
The agid character of the chyme in the stomach 
helps^he pro(Juc6on oS another substance called sec¬ 
retin in the duodenum, Avhich being taken by the 
blood to the pancreas, stimulates the flow of the pan¬ 
creatic^ juice. These substances are known hy the 
name of hormones, and they play an important part 
in the digestion of food. They resemble in their 
character the secretions from the various endocrine 
glands, such as the thyrpid, the pituitary bod^', the 
adrenals, etc. 

soon as* food recfches the duodenum, it 
is neutralisec^by the juice secreted therefrom (which 
is alkaline in reaction), and then it is acted upon by 
the bile and tile pancreatic juice. The peptones 
coming into ’contact withTthe pancreatic juice are at 
first changed into polypeptides and then into various 
amino-acids by trypsin, a*f5rment contained in the 
pancreatic juice. The juice secreted by the small- 
intestine is called succus entericus ’wfhich^contains, 
among others such aBjnvertase, maltose, etc., two 
ferments known Rs-enterokinase and erepsin which 
are stron^y proteolytic in their action, and these 
help the action *of trypsin in the conversiop of pep- 
•tones into amino-acids which constitute the- final 
cleavage-products of the digestion 6f protein. The 
amino-acids are absorbefl by blood-vessels and tijken 
•through liver to all parts ot the*body, when they are* 
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'taJ^en up by the selective action of the tissues and* 
form tissue-protgins by linkage. The tissue-protein 
is not the same as the food-protein we take,, which 
may wiry widely^ in its composition. #ood-protein 
is’broken up into varioQs*kinds of amino-acids, such 
as glycine,* leucine,* tyrosine, tryptophane, alanine, 
lysine, etc. 'The tissues, by their selecJtive action, 
take up those amino-acids only wliich^they nded lor 
their growth and •repair,* and which, by linkage, 
build up the particular tissue-protein. The amino- 
acids are like bricks used for the constructio& of a 
building; the tissues, like masons, select the kind 
of bricks which fft in for the building up of the 
special structure. As a rule, we ingest more protein 
than -what is necessary for the building up of the 
tissue-proteins. When carbo-hySrates in the diet 
are in proper quantity, protein is mot utilised m tfie 
system for production of heat and enetgy. The ex¬ 
cess jpnount is taken up by the liver and converted 
into *area which is excreted by the* kidneys as a 
waste-product. 

The fat of the food is acted upon by both the 
bile and the pancreatid juice in the small intestine 
• and is first emulsified and then saponified (turned 
into soap*). An enzyme called lipase, present in tte 
pancreatic juice, splits the fat into ratty acids and 
glycerine. The fatty acids combine with alkalis tor 
form soaps, and both these and the glycefine are ab¬ 
sorbed ip the presence of bile by the intestinal cells 
*and reformed into fat which is then taken up by sT 
special set of v^sels kno]yn as lymphatic vessels. 
These are distributed over^minufe soft velvety pro¬ 
minences ip tjie intestihal wall, called the vUlu 
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These lymphatic vessek are also called lacteaUs • 
owing to the milky character of‘their contents. TK'e 
lacteals lead to a larger vessel called the thoracic duct ■ 
which empties its contents into the blood-stream. 

The digested food at t^^is stage* assunles the ap¬ 
pearance of thick milk and is known by the Aame of 
chyle. Biletacids help the pancreatic juice in the 
digestion of fat.* • Per^ns suffering from liver-dis¬ 
orders usually pass whitisii stools ovidng to defi¬ 
ciency of bile-secretion and‘thes^ often contain much 
undige^ed fat. Bile also helps in tjie digestion of 
proteins and carbo-hydrates. 

Liver is one of the most important digestive or¬ 
gans. It has further the power to keep out toxic 
substances, whether introduced from outside,^ such 
as arsenic, lead, opium, slirychnine, etc., in cases of 
poisoning, or developed in the course of mal-diges- 
tion fff food, 4hus protecting the system from their 
baneful effects. ’ It is said that such potent poisons 
as arsenic, etcf, would require a double dose to 
kill an animal with liver^th&n without it. Liver*is 
also an elimindtory organ ; it gets rid of some of thfi 
waste-products of the body.* It is also the store¬ 
house of glycogeil manufabtured from starch and 
sugar contained in our food, apd it helps in the dis¬ 
posal of the dead blood-corpuscles. The bile secre¬ 
ted by^the liver also ac^s as an antiseptic of thd* in- 
testiifkl canal. 

Digestion of the carbo-hydrate-contents of the 
food recommences in the small intestine. ^ It* haf* 
already been mentioned that the piyaUn of the sali¬ 
va converts part oS the starch in the food into mal¬ 
tose in the mouth, but thk action stops shortly 
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after the food enters the stoinach. The pancreatio 
jtlice contains another fcrm^}nt called amylase which 
■converts the remainder of the starch in the food 
into maltose, and then into glucose, and*all the cane- 
stigar present in the food is also turned into glucose 
and levulose by a ferment called invertase present in 
the intestinal juice. Milk sugar (lactose) is similar¬ 
ly acted upon by another IJerment called hetofie. 
These are then absorbed hj' the blood-vessels and 
carried to the liver Where'they arc converted into gly¬ 
cogen, and there stored up for the future u^ of the 
body. This stored glycogen is let off by the liver 
into the blood-stream as glucose, according to the 
requirements of the system. The glucose contained 
in tlie blood-stream undergoes combustion for the 
production of heat-land energy. ’ This burning of 
sugar in the blood is helped by msuUn which is an 
internal secretion {hormone) of the .j^ancreas. If 
from any cause, less insulin is produced in the body, 
or iithe liver fails to convert the wliole of the sugar 
edhtained in the digested food into glycogen, blood- 
sugar is increased, and when it crosses the thresh- 
hold level of tlie kidneys^ sugar appears in the urine 
constituting the cliseasC known as glycosuria or 
diabetes. , 

As already stated, the large iitiestine docs not 
take any part in the digestion.of food. main 
function is the storage of fmees and tlK?ir evacua¬ 
tion at due intervals. Absorption .of fluid (water), 
’Salt^ and glucose, however, goes on slowly in this 
part of the digeiStive canal, and the secretion from 
its glands, mixing with'the contents, ifhparts to it 
the peculiar fmcal’odour. The foecal matter by ab- 
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‘sorption of fluid gradifally obtaifls its usual consis¬ 
tency as it reaches the rectum*which is guarded by 
constricting muscular fibres at its lower end (called 
Ihe anus). .The nervous mechanigm in the rectum 
is stimulated by the presence of accumulated fceces 
(wluch act as foreign matter), \he musftular fibres 
are relaxed "by reflex action and defsecation takes 
place in proper'time. • 

Excreta should contain no ‘digested food, but 
only its undigested residue. But owing to faulty 
digestion, ingestion of unsuitable food and other 
causes, more or less undigested and undigcstiblo 
food is often found in the fu‘ces. It is also mixed 
111) largely with intestinal epithelium and bacteria, 
the latter forming abopt one-thin^ of its* total 
weight. The undigestible food«consists mostly of 
cellulpse which aiMs to the*bulk of the excreta and 
helps as a nlljcjianical stimulant in the evacuation 
of the bowels. A certain quantity of ceUulose 
should, therefore, be present in our food for tdief 
of constipation and may b'fest be obtained by taking 
a liberal quantity of fresh fniits and vegetables 
Vegetarians throw out a mu*cli larger quantity of 
frccal matter than persons living principally on ani- • 
nial food. The question of disposal of human excre¬ 
ta is, therefore, much^more complex in a tropical 
country where people .live mostly on vegetable- food 
than in teiflperate and cold climates where meat and 
other animal foods are chiefly used. 
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Data for 6onstruIjtion of a Proper Dietary— 

Table of Food-values. ' 

* / 

We now propose to consider in what propor¬ 
tions the different nutritive principles of food should 
be present in the dietary of a person engaged iii ordi¬ 
nary pursuits of life in order to maintain health and 
physical fitness at the proper standard. We sliall 
also deal with the quantities of different food-stuffs 
which would syppl}' those principles in the required 
proportions. 

We have already indicated that we need food in 
order (1) to promote growth and help rdjiair, and (2) 
to supply heat and energy for internal and external 
wofk.* Various methods based (1) on experiments 
on numan beings and lower animals, (i2) on clinical 
ot)servations, and (3) on an examination of exten¬ 
sive statistics of dietarfes in use among large coin- 
• munities of men in different parts of the w’orld en¬ 
gaged in various pursuits of life, have been sug¬ 
gested for arriving at a correcyt solution as to the ac- 
. tual quantities of the various nutritive principles re¬ 
quired by men and women living under varying con- 
ditioi\s o[ life and climate. For obvious reasons, 
fione of these methods can bo pronounced as abso-^ 
lutely correct, although (^ch of them possesses a- 
speqial value of its own. T do not propose to enter 
into a detailed ponsfderatlon of these methods in the. 
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* short course of my lectures. I Shall make a pass^hg 
reference only to their more impoitant features. 

In order properly to understand the principle 
'underlying .the construction of djptaries for •indivi¬ 
duals as well as for communities, the metahplic acti¬ 
vity of the body should engage* our firsf considera¬ 
tion. Th^word metabolism “ is used to express 
the Sum-totgir lof the chemical changes that 
occur in the living* tissues..* Metabolic acti¬ 
vity is lowest when, the body is in com¬ 
plete u-est and without food. At* such a time, 
the heat-production and mechanical work due to the 
activity of- the various internal organs, such as heart,, 
lungs, brain, etc., ace at the irreducible minimiim 
and the influence of fooj as a stimulus (kne^n as 
its specific dynamic action) is'absent. This lowest 
rate pf energy-exchange is What is caUed basal meta¬ 
bolism, which.iumisheB the starting . point from 
which proceed all calculations of the nutritive re¬ 
quirements of an individual. It is expressed li^jfche 
number of units of heat,'known as calories, libe|- 
ated from the body of an individual per hour or per 
day. The rate is proportional to the surface-area of 
the body, age being one of the determining^ factors. • 

It has been estimated that the basal metabolic 
rate of a man betweeq the ages of 20 and 50,»with 
a body of average size and*weight, is approximately 
39-7 calorfes per hour per square Ineter of the body- 
surface. A meter is a French measure of length 
^nd is equivalent to. 39-3 Engjish ^ inches. • The 
.figure for women is aboul^36*9 calories only. A ca¬ 
lorie is defined as the aiflbunt of heat needed to saise 
ihe temperature of one kij{|^gramme pf ^water from * 
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O'^C. to 1°C. The” above rates have, for all practi-* 
cal purposes, been found to be constant. A rough 
estimate of a person’s basal metabolic activity can, 
hoViever, be made from his body-weight.’’ The basal* 
metabolism for 24 hours of an adult person of average 
weight and size is Approximately 24 calories' per 
kilogramme of his body-weight or 1 calorie per kilo¬ 
gramme per hour. It should be in'otecl that, al¬ 
though, for clinical purpo'ses*, the body-w’eight of an 
individual may be made to serve as a convenient 
basis for ascertaining his metabolic activityf for ti 
scientific study of the subject, the surface-area should 
form the safer criferion for making,the calculation. 

In estimating a person’s fuel requirements, 
there-should be Added to the number of caloricA, 
necessary for basal Metabolism, a sufficient number 
of calories to cover his ordinary activities and tlfe 
particular work in which he ia engaged. For ins¬ 
tance^ the change from a lying-down posture to 
sitting on a chair, or the mere abt of standing, 
materially increases the metabolic rate; this in¬ 
crease has been estimated as 10 per cent, of tlie basal 
figure. The act of getting out of bed and dressing 
.is estimated as adding about 150 calories. Walk¬ 
ing-along a level road* at the rate of three miles an 
hour (the maximum of economic velocity) neccssi- 
tates a metabolic incrca.se of 11. calorie an luuir for 
each pound of body-weight moved. This* applies to 
the carriage of extra weights in the sajjie measure as 
It'applies to body-weight. , • 

Carpenter found that the work of typewriting v. 
resulted in an increase of from SO to TCf per cent, 
in the total metabolism ^ibove that of tbe resting^ 
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T)eriods, /.e., an average increasckof al)Out 60 per. 
cent. ■ Tile variations poted ki different persoiis 
were due to differences in facility (Tnd, therefore, to- 
effort. ‘ Thff following two tables give the nunjhcr 
of extra calories required j)er hodr by • men and 
women of the West to meet the xlemandf^ orf energy 
made by various occupations :— 


TABLE 11. —tLxtra uatorip per hour attrihulnhle io 
Occupations of Men {&. Lusk —“ Science 
• of Nutrition ’')! 


Occupation of Men 

• 

Exti;p Calories of Metabolism 
per hour due to t)ccupDtion 

Tailor * 

44 •• 

Book-binder ' . 

81 ^ 

Shoe-maker •»... • ... 

1 -W 

Metal-worker filling and hammering 

141 

Pointer of furniture ' ,.... 

145 

Carpenter making a table 

164 

Stone-mason chiselling tombstone 

300 

Man sawing wood 

878* 




Table llJ.—^Extra Calorics per hour atirihutahWto 
Occupations of Women (G. Lusk-^ 
“ Science of Nukriiion ”). 


Occupalion of Women. 


SeamstrosB, needle-work ... * 

Typist, 50 words per minute . 
SeamstfesB, usieg sewing machine 
Book-binder 

Housemaid (moderate •work ’") 
Laundress (moderate work *) 
Uousemaid (hard work *')... . 
.Laundress (hard work) 


Extra Calories o( Metabolism 
•per hour due to Occupation. 


6 

24 

67 

63 

81 

124 

157 

814 


* Cleaning windows and floors, scouring knives, forks • and 
/poona, scouring copper and iron pole. ** 
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According to- Sansum a estimate, the calorific 
requirements for adults are :— 


1,000 to 1,200 calnries 

2,00(1 to 2,600 

» • 

3.600 * r ,r « 

6.600 

8,000 


For a person at absolute rest 
in bed. • • 

For men ^engaged in light 
work, such as professional 
duties, office work^ etc. 

For a man engaged in hard 
manual labour. 

Constitute tlfb fighting ration 
at .the* Armies* of the 
Timted States. Great *Bri- 
tam and Germany. 

For an Arctic explorer 


For an invalid, 1,506 calories are usujilly re¬ 
quired. 

The caloric »requirements of children, taking 
surface-area as the basis for calculation, are higher 
than those of a grown-up person.. They may he 
roughly put down qs follows :—^ 

700 to 1,000 calories Up to 1 year of age. 

1,200 ,, From I‘to 2 years of agf 

1,600 ,, From 2 to Shears of age. 

1,600 to •2,500 ,, From 6 tor 10 years of age 

The following table compiled from McLestcr’s 
hftQk on “ Nutrition and Diet ” shaws the total 
luel requirements of people engaged in various oc¬ 
cupations. These are figures of Becker and Hama- 
lainen which are generaky accepted :— 


Table IV 


Occupations. |i Calories. 


- ■ '■■ ■ . ■ ■ — ■y.i ■■■■ - 

For Men :— 

-:- * - 

c 

* 

Tailors 

2,600-2,800 

Book-binders 

■ 3,000 

Ghoo*maker8 

'3,100 - 

, Metal-workers ^ ... 

, 3,400-3,600 

Painters • «... 

8,600-3,600 \ 

Cabinet-maker/ ... 

Dq. do. 

Farmers ... ••«> 

« Do. do. 

r Stone-masons 

4.700-6.200 

Wood-sawers ... * ... 

6,600-6,000 « 
—1-—— . ■ —. , .—, 
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Table IV— (contd.) 


Occupations. • 

^ Calories., 

For Women ;— 

1 

• Seaifistresi# (with hand-needle) 

. 2,000 

Seamstress ^with machine) ... 

. 2,100-2,300 

Book-binders ... ...« 

• Do. do. 

Household servants 

2,600-8,200 

Washer-women 

• 2,900-«,700 

— ■ ■ ■■" A— — ■I..— 1 


There is.another method whereby the food-re- 
quiTemeiits of an mdivifliia^ can be ascertained with 
a reasonable degree of acCv^'^'Cy. Itf we experimen¬ 
tally determine in the laboratory the amount of the 
various Vaste-products daily thrown but of our Sys¬ 
tem, it would give ua a fair idea o/ the amounts of 
the nutritive principles of food which would be re¬ 
quired in 24 hours to‘make up the loss. In addi¬ 
tion to this, due allpwance for extra quantity or pro¬ 
tean and energy, in the case of ybung persons and 
childron must be ifiade to su*pply building materials 
in the growing period of their life and to meet the 
incessant activities of youthful life. By the uce of 
an apparatus called the Respiration Calorimeter* jjjic 
amount of carbon thrown out of the body in th(^ 
form of carbonic acid gas in 24 hours can be ac¬ 
curately determined, and I the amount of heat 
evolved out of the body during the same period can 
also be accurately nqeasured add expressed in calo¬ 
ries. This heat is produced by the slow combustion 
in th^ Blood of the protein" fat and carbo-hydrate 
constituents of our food. The Stilts and water take 
no part in its generation, and the vitamins* stknu- ^ 
l^te the metabolic activity only. , • , * ‘ 

^ By estimating the amount of urea and other 
nitrogenous waste-producis of thq body, we can fkid 
out the amount of nitjogen daily eliminated from our 
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Bj^stem. This amdhnt must be supplied to tlie body' 
in the shape of jk^otein alone, contained in our food, 
as no other pririciples of food contain nitrogen. 

. the use of another apparatus called the 
“ Bomb Calorimeter," can find out the amount 
of heat in calories yielded by a given weight of the 
different food-substances. It has .thua'been ^ascer¬ 
tained in the laboratory,,thal one‘gramme of pro¬ 
tein yield 41, one graplme of fat 94, and one 
gramme of carbo-hydrates.41 calories of heat,., # 
wattr-jrec. Tf'we, therefore, determine tfie per¬ 
centages of proteiQ, fat and carbo-hydrates contain¬ 
ed in ojir various food-stuffs, we can easily calculate 
the amount of heat in calories which a welKfh^' 
quantity (say,.an ounce) would yjeld on combustion 
and this would lielp ns in fixing the quantities gf 
the different kinds of fobd-stuffs we w’ould daiJy re¬ 
quire to supply the energy-needs of the body in the 

different conditions of life. 

% * 

‘♦It has been experimentally determined that an 
iiidividual of average height and weight and engaged 
in ordinary work clinpnates, on an average, 300 
grains of nitrogen, l,500<grains of»carbon and 2,800 
‘ calories (heat units) from his system in 24 houivs. 
There should be enough protein, kt and carbo¬ 
hydrates in his daily food, termake up this lofs. 

As regards tfic method based on an examirtation 
of statistics, Rosewarne in his book on “ The 
Science of Nutrition Simplified observes as fol* 
lows :—“ Staiigt’ical methods have been employed^ 
in Dietetics and fiave provided extremely valuable 
guidance. The outstanding examples of this method 
is that in whibh the freely selected dietaries of 
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• special groups of people, such as a distinct class of 
workers, living under tfie same conditions^ in every 
respect, are carefully tabulated; the |verage* amounts 
of the different nutrients they consume are ^pisked 
out and the Standard requijrements*for a definite ahd 
continuous output of energy are»thereby*fixed. Re¬ 
markably a^^curate results have been obtained by 
this method,* particularly by the American Depart¬ 
ment of Agriculture.” 


The same author commenting on the method 
olcalcfilating dietaries, based on cMnical observa¬ 
tions, remarks that it provides a j^reat mass of evi¬ 
dence, particularly concerning the relative value of 
diffciipnt food-substances. The scarcity of animal 
fats in the diet of,the people in many Eufbpean 
countries, during and after the*War, involved a de¬ 
ficiency of the vit'rfhiins (which promote growth and 
the formatiolf of bones), with the result that an 
enormous number of children became stunted and 
deformed. He further says that the study,of 
diabetes has been prolific in discoveries relating tg 
the proper utilisation of protein, carbo-hydrates and 
fats, and the necessity oj preserving a balance of 
these nutrients in the dietary. , 

Basing their calculations on the results 
of th^ above-noted Investigations, most phy¬ 
siologists are now agreed that, for an adult 
person of average height and weight, en¬ 
gaged in ordinary work and taking a* ijodc-* 
pate amount of exercise, the daily 'requirements 
of nutrients should, be fM>ih 90 to 100 grammes of 
protein, 60 to 80 grammes of fat and from 460* to 
• B 
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4:lp grammes of cai-bo-hydrates, which would yield 
him an energy-value of about 3,000 calories for both 
internal and eltemal work. His daily dietary 
shpiilf, therefore^ be so constructed as to furnish' 
him witjb these amounts of nutrients and energy in 
order to kefep him fn full vigour of health and acti¬ 
vity. For people of greater height and heavier 
weight or for those engaged in harS ‘manual labour, 
a larger quantity of the different nutrients would be 
required, and the quantity,of daily food should cor¬ 
respondingly be increased. Women usually consume 
food nearly 1/10 less in quantity than men, but 
children (being in* the growing period of life and 
being more active) require an extra quantity of both 
protein and energy over anj^ above that indicated iJy 
the surface-area of *their body, to supply the needs 
for growth and extra activities. 

From* the available data, it appears that the 
average height and weight in the majority of the In¬ 
dian races is lower than that of the Europeans. We 
shaft not, therefore, be fUr outside the correct esti- 

r • 

mate if we fix 90 grammes (about 3 ounces) of water- 
free protein, 60-70 grjfmmes (about 2 ounces) of 
- water-free fat and 476 grammes (about 16 ounces) of 
water-free carbo-hydrates as the minimum daily re¬ 
quirements of these three nulyients for a young adult 
Indian of average height and. weight, engaged in 
ordinary pursuits of life and taking a* moderate 
amount .of exercise, which would 3 Held him an en¬ 
ergy walue of 2,874 calories per day. 

It should j^ie noted Ijere that a small class of 
physiologists headed by Cflittenden maintains that 
it is quite possible )k) keep oneself in perfect health 
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* and activity by consuming not^ore than half 
quantity of protein from*40io 60 grfimmes or 
about IJ ounces) usually prescribechby the majority 
•of physioldijiats. In the opinion oi Chittendsuf^he 
large quantity of protein which is usually consumed 
by fnen is not only a great waste from an economic 
point of view but it also unduly taxes* the capacity 
o£ th^ organs O^the system' concerned in its final 
disposal. We shall discuSs this subject briefly later 
on when speaking of the Hefecls of the present-day 
Bengalee diet. It is sufficient for our purpose tp say 
here that we cannot accept Chittenden’s view for 
the following reasons :— 

(1) It does.not receive the support of the most 
accredited authorities on* the subject *in Europe and 
in America, a6‘\Y^l be seen.from the annexed table. 

Table V 

Showing the daily amount of protein (in gratflmes) 
recommended by different authorities for an 
average man weighing about 150 Ibs.^ and 
engaged in ordinary activities. 


• Molechott 

■ • 

t 

• 

180 

grammei 

Bubner • 

• ■ • 


127 

do. 

Atwater 



125 

do. 

W<^ff 



126 

do 

Qayfair 
voit • 

• 

• • 

• • 

• • • • 

• ••• 

119 

118 

'do. 

do. 

Munk 

a • • 

• • • 

106 

do. 

Htttchinaon . 

• • • 


100-120 

do. 

do • 

0 McLester 

• •• 


100-1^ 

Haliibnrton 

* ... 


100-120 

tio. • 

Laak 

• • • 

• 

100 (?) 


McCarriqpn 

... • 

A. 

90-100 

do. 

Chittenden ... * 



50 

do. 

Hindhede 


. Below 

40 

do? 




• 
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• •. (2) The habits of people all over the world in ’ 
regard to .the conaumption of protein-food go against 
the findings of ^hittenden. 


» 05) As Chittenden’s experiments were confined 
among a small numjjer of people for a limited period 
only, it would not be safe to draw any^ broad and 
general conclusion from them. 


(4) The poor physical, condition of some of the 
races living in India, who habitually consume less 
thai\,three ounces of protein per day (but more than 
what Chittenden considers to be the proper quantity) 
would go to negative his theory. 


" (5) Lastly, one must havfe sulfficient protein in 
one’s tlaily diet not only to fully meet the require¬ 
ments of the systenf but also to act as ‘ ‘ reserve en- 
crgyi” in ordier to keep the body always fit* and 
maintain at* par its power of resistance against in-* 
fectioR of any kind. , 

r Wc are, accordingly, of opinion 4;hat the safest 
course is to accept the conclusion of the majority of 
physiologists and fix 90 • grammes (3 ounces) of 
' water-free protein, as the minimum daily require¬ 
ment for a healthy adult person. « 

f • 

Fats and carbo-hydrates act as fuels and lare in¬ 
terchangeable to some extent. In a nornAal healthy 
diet, Jbotfi should, however, be present in adequate 
{>ropQrtions. Ca^bo-hydrates are more easily burnt 
in the system tiiah fats ^nd are, therefore, more 
simple and convenient soufoes of heat and energy 
than fats. IWeight per weight, fat yields more than, 

• * d 
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double the energy giv«n by- carbo-hydrates, but. 
being deficient in Oxygen, it dOesjiot readily burli 
like carbo-hydrates in the system. The association * 
df carbo-hydrates with fats in our fiiet mat^li^ifly 
helps its combustion. People living in cdld regiofis 
of the earth require more fat than those living in 
tropical regions. There are races in* the world, 
suoh aS the Esqi(imos„ who ordinarily cannot pro¬ 
cure any carbo-hydrate •fqdd and,* accordingly, they 
draw all heat and energy ’from* protein and fat of 
their animal diet. In a well-J^alanced diet, 
however, proteins, fats and carbo-hydrates, 
each and all, should find theiF place in pro¬ 
per proportions. Ii\ a hot country like Indip,, 
about 2 ounces of water-free fat an^ 16 
ounces of wat^r-free* carbq-hydratcs should 
co*nstitute the minimum daily ration of an adult 
healthy pers^u., To this, about an ounce pf salts oT 
the various elements entering into the composition 
of the human body should be added, and ab(?ut 3 
pints of water, over and above that contained in bur 
food-stufis, should be drunk in 24 hours to make uf 
for its loss through various* discharges from the 
body. 

* We have spoken of the nutrients as wdter-frec, 
but they cannot be had in this condition in nature. 
All our*food-stufFs contain more or less water.. For 
example, milk contains about 88 per cent, of water, 
meat about 7Q, fish 75, eggs 74, rice 11, wheat 15, 
lJutter 10, potato 74 ^d green vegetables ^roui QO* 
to 95 per cent. On an average, ourifdod-stuffs con¬ 
tain about So per cent, of water, so t&at by doubling 
the minimum daily allowances of water-jree nulri- 
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ents, we can roughly estimate the quantity of food 
a^ adult person should take in 24 hours in the form 
in which it is presented to us by nature. Thus we 
hifd that the total quantity of food to be consumed 
by ^lealthy adfilt perscyi in 24 hours* should be as 
shown *belpw:— # 

Protein-food 6 Ouncee 

Fate ... 4 „ • 

Carbo-hydrates .. 33 ,? *• 

Salts « ... I Ounce 

Total ... 4^ Ounces or abont 14 seers. 

» 1 

• For every' additional pound to the liverage 
weight of the human body, 1/40 ounce of protein-* 
food should be ad^ed in the shape of meat, 
or fresh milk-curd (chhana). • 

Milk is the opjy food-stuff in which the differ¬ 
ent nutritive principles.are present in suitable pro¬ 
portions tp meet the physiological requirements of 
a child, but, for various reasons, milk alone is hot 
suitable for adults. We must, therefore, have to 
draw the required quantifies of nutrients from other 
ft)od-8tuffs as well. None of these, * however, con¬ 
tains both nitrogen and .carbon in the proportions 
which would satisfy the’needs of the body. For 
instance; if we take two pounds of meat, we can ob¬ 
tain the required amount of nitrogeb (300 grains) 
but not more than 1,80CL grains of carbon in place 
of 4,500 grains which we daily require to 'replace the 
loss of carbon from the body. Again,, by taking 1} 
Ib^. qf rice, we can secure 4,500 grains of carboh 
but not more than 78 grains (in place of 300 grains) 
of nitrogen. We thus see that neither ot these two 
food-stuffs taken alone can make up the daily loss of^ 
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these two elements froln our system. This holdi^' 
true in the case of most other kinds of food-stuffs. 
Therefore, we must have to use different kinds of 
food-stuffs ii\ such quantities as tg yield nit»egqn 
and carbon in the required proportions. 

To find«this out, we must, first of all, have 
knowledge of* the exact proportions in which the 
several nutritive princi^es«are present in the differ-* 
ent food-stuffs used by us. • These have been ascer¬ 
tained |pr us by careful laboratory experiments^de¬ 
termining the percentage of protein, fat, carbo¬ 
hydrates, salts and water present»in different food- 
s^^. It has also been ascertained by actual labo- 
railory experiments how much energy is evol^d by 
a weighed quantity (say 1 gramme) Of protein, fat 
and carbo-hydrateg respectively (e.gf., by means of 
the BOmb-c^orimeter). Having these data at out 
command, we can easily find out, by a simple pro¬ 
cess of calculation, the number of grammes of»pro- 
tein, fat and oarbo-hydrates.as well as the amount of 
energy, expressed in calories, which an ounce of the 
different food-stuffs would supply. It is easy then 
for us to calculate*the exact weights of the different 
fond-stuffs we should use daily jn order'to obtain the 
various nutritiise principles in required quantity and 

also thg required amouftt 0 / energy. 

* 

•fable*VI gives the percentage composi¬ 
tion of some* of the common food-stuffs .in daily 
iTse and the quantities (in grammes) ^of the three* 
important qutritive principles and th6 calories which 
an ounce of each i^ould Supply. ^ • 



64 


FOOD 


* Table VI. 

(1 oz. = aljout' 30 grammes = J chittak.) 


t 

f 

Pbotein. 

« 

• * 

Fat. 

Cabbo* 

HTDBATBS. 

e 

4* 

* 

a 

3 

« 

a 

•M 

|l 

Q 

h 

Food bti'Pps. 

t 

Per cent. 

^8 

Ss. 

SJl 

£ (• 
0 

• 

§ 

(U 

1-5^ 

S ^ 

o • 

Per cent. 

= 8 

1 - S; 

e 

■t o 

P 

01 

8 

»« 

8. 

J 

(8 

8 

X 

& 

Rice (average)... 
Muri ■* 

50 

1-42 

0-8 

0-28 

88-2 

28-6 

0-6 

ir-o 

102-1 

6-8 

2-1 

1-2 

0-8 

66-8 

10-4 

3-3(?) 

6-3 

88-7 

Khat 

Pulses (dd/, ave. 

6-9 

1-9 

4 

2-4 

0-7 

73-0 

20-7 

1-3 

6-4 

96-7 

rage) 

23-6 

6-7 

2-29 

0*66 

66-9 

16-0 

7-1 

11-3 

06-26 

Wheat 

14-6 

8-9 

1-2 

0-64 

67-9 

20-85 

1-6 

14-0 

102-0 

W'liite flour 

11-0 

3-1 

2-0 

0-3 

71-2 

19-2 

0-8 

16-0 

91-9 

Atta (wholemeal) 

11*6 

8-8 

2*9 

0-8 

67-1 

19-0 

8-86 

14-66 

06-4 

Soojt (eeniolina) 

K-88 

4-0 

2-28 

0-6 

47J2 

13-6 

0-61 

10-52 

76-8 

Barley 

12-7 

24? 

2-0 

0-62 

71-0 

20-60 

3-0 

11-3 

100-0 

Maize 

100 

2-13 

H 

0-48 

64-6, 

.20-80 

1-4 

18-6 

06-0 

Oatmeal 

12-6 

3-6 

6-0 

1-6 

68-0 

17-9 

8*9 

16-6 

10^-4 

Arrowroot^ 

0*8 

0-23 

0 

0 

88-3 

28-6 

e.-27 

16-4 

96-3 

Bread ... 

8-0 

2-6 

1-5 

0-36 

40-2 

l4'-9 

1-3 

40-0 

74-9 

*Roti (ohapatee) 

0*43 

2-82 

8-71 

111 

69-20 

20-76 

-38 

17-83 

107-0 

Dieoai4 

15>6 

4*4 

1-3 

0*4 

78-4 

20(8 

1-7 

8*9 

104*0 

Milk (cow's) ... 

3-97 

M 

4-4 

1-2 

4-6 

1-8 

0-78 

86-4 

20-0 

MillA (Buffalo’s) 

4-62 

1-2 

8-2. 

2-6 

4-6 

1-4 

0-88 

81-8 

25-0 

Milk (goat's) ... 
Milk (Assi 

3-62 

1-21 

42 

1-18 

4-0 

1-21 

0-65 

87-64 

20-0 

1-79 

0-63 

1*02 

0-3 

5-6 

1-7 

0-42 

90*17 

12-0 

Human milk ... 

2*97 

0-87 

9.90 

0-86 

6-87 

1-76 

0-16 

88-0 

180 

Milk (coudeosed) 

9-68 

2-49 

ff-90' 

2-35 

64-63 

16-31 

1-96 

24-94 

02*0 

Batter 

1-6 

0-3 

90-6' 

28-10 

0 

0 

1-0 

7-6 

208-0 

Ohee 

0 

0 

lOO-O 

29-1 

0 

0 

0 

0 

278-0 

Chhana (cur’d) ... 
Dalii (curdled 

21-68 

6-8 

.16-8 

68 

0>28 

0-1 

1-68 

68-72 

#80 

mili^^ 

4-77 

1-40 

3-67 

l-O 

2-8 

0-80 

0-62 

87-84 

16-0 

Cheese 

31-0 

7-4 

28-5 

9-2r 

0 

0 

4-6 

86-0 

119-1 

Oream • 

Qhol (butter* 

9-7 

0-81 

27-7 * 

8-3 

. 2(8 

0-9 

1-8 

V 

86-0 

92-6 

milk) 

3-93 

0-86 

0-5 

0-14 

4-8 1 

1-36 

0 

0 

10-0 

Potatoes 

2-0 

0-6 

0-16 

0-05 

21-0 

6-8 1 

1-0 

74-0 

27-0 

TomatDes f‘ ... 

0-8 

0-20 

0-49 

0-10 

3 6 ' 

1-271 


94-73 

6 - 0 ^, 


* Some amoanf of ghee is i^wsjs added to whea|-floiir to make 
rofe«« or chapatees o <• 

f The percentage of fat an these appears to be too high; prob> 
ably it includee othtt matters, snoh as pwtose, mucilage, etc. 
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Table Vi — (contd.) 


• 

i 

Pkotbin 

Fat. 

Casbo- 

bydbatbb. 


• 

• 

-«■ 

a 

^0 

3» 

FoO*D-STDPF8. 

• 

• 

• 

a 

8. 

£ 

J! g 
•a o 

> b 

-s. 
s « 
•S3 

•o 

a 

§ 

c 

SI 

• 

49 

a 

8 

£ 

« 

fli • 

► h 

©■“ 

• 

I 

•8 

S. 

i 

'Calories avail 
per OB. 

Cabbages 

1*8 

Hi 

Hji 

Mi 

• 

698 

1-27 

0-7 

91-0 1 

mM 

Cauliflower 

0*6 


slW 



0-66 

0-7 



Patel _ 

0-76 


0-36' 

0-12 

8-86 

1-2 

0-84 

96-64 


Brinjal *• ... 

0-89 

0-84 

1-48 


8-48 

1-44 

1-38 



Olkapi (knol'kobl) 

0-84 

0-26 

0-54 

0-16 

11-4 

3-8 

1-16 

87-0 


Moola 

Denros (lady's 

0-21 

0-07 

0-00 


JJ-3J 

0-96 

0-64 

96-7 

6-U 

finger)* 

lift 

0-57 

[-11 

0-33 

6-72 

1-7 

0-8 


12^- 

^2 

Btlatt kumra * .. 

0-90 

0-2‘< 

.1-08 

0-32 

3-93 

1-1 

0-7 

1j!gB 

Bhrbati • 

8-6 . 

1-02 

1-25 

0-39 

1-76 

U-66 

1-6 

91-9 

14-5 

Onions 

1-67 

0-5 

0 < 

0 

2-6 

0-81 

0-45 

88-/» 

6-51 

Palong $ak 

16 

0-’6l 

0-20 


(^6 

0-14 

2-4 

«.)2-0 

3-12 

Lettuce * 

1-31 

0-41 

1-32 

0-42 

1-U 

0-44 

0-6 

95-86 

7-0 

Jack-fruit seeds 

13-4 

«-42 

1-98 

0^4 


10-2 

2 27 

46-46 

47-0 

Beet • • ..j 

1-96 

0-65 

2-91 

0-95 

11-41 

8-6 

1 3 

^^3-3 

26-tia 

Mankachu • ' 

•l-8‘2 

0-58 

1-60 

0-61 

ITKk 


1-46 

81-24 

21-0 

Gnfen plantaios * 

1-31 

0-41 

2-7 

0-88 


111 

0-17 


30-5 

Green peas 

6-35 

1-8 

0-53 

0-15 

iraii 

8-4 

0-81 

78-41 

, 22-0 

Soya beans 

Unripe ]ack-fruit 

34-92 

» 

9-6 

16-8 

4-7 

84-0 

9-6 

1-96 

"""• - 

419-0 

t * 

(Ichar) 

Green vegetiililes 

8-52 

• 

2-4 

0*94 

(f-27 

16-28 

6-2 

63-41 

31-6 

a 

(average) 

2-05 

0-60 

0-84 

0-1 

6-38 

1-4 

—— 

—. 

8-9 

Plantains 

1-5 

0-6 

* 


2-19 


73-82 

ll-o 

Apples 


.0-11 

• • • 

wjEji 

7-78 

3-2 


83-5 

lS-0 

Pears 

0-36 

0*09 

• • • 


8-28 




10 0 

Peach 


0-1 

1 .. 

MtaiKI 

. 4-48 

2-66 

0-69 

40-03 

12-0 

Grapes* 


o-le 

• • • 


6-8 

0-53 

74-62 

27-8 

Mangoes 

f2 

0-34 

0-76 


17-68 

4-99 

1-2 

76-5 

28-2 

Jack.fruit (ripe) 

1-16 

0-29, (h43 

0-1 

18-66 

4-66 

0-98 


^20 6 

Oranges • 

iMign 

0-16 

0-27 


6-62 


0-6 

88-26 

92 

Guava* 

1-6 





2-27 

■lITtftl 


12-0 

Papaya 


■laM 

- 

... 



• • » 

ee 

1-0 

Lichis 

Anara* ipine- 


mm 



6-6 

1-9 

• • • 

• • • 

• 

12-0 

► 

^ apple) 

0-46 


mm 


8-18 

2-1 

1-68 

90-26 



* The percentage <4 tBeoe appears to be Uxt lngh; {irob 

ably It includes other matters, such as p^tose, mucilage, etc. 
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Ta:jll \l—f(concld.) 




Fat. 

Cabbo- 

irroBATBi. 

1 • 

• 

4* 

« 

ja 

m 

‘FtKlD-bTOrt'S. 

4 

t 

■.* 

a 

«i 

o 

u 

• 

Oi 

Gmat. avail¬ 
able per oz. 

a 

i) 

0 

H 

V 

CM 

• 8. 

§ jd 

M eg 

0 

Per cent. 

- « 1 
s ® 
'ii 

9*2 

•h e 

0 

Salta per cent 

Water per cei 

Calories avail 
per oz. 

Cocoanut kernel 

6-94 

1*7 

53*14 

15*: 

6*46' 

i<5 

1*39 

19*03 

148*7 

Cocoanut water 
(freah) 

1*41 

0*4 

} 

0*40 

0*1 

2*39 

0*7 

0*63 

96*62 

3*4 

Oround-nuta ■ > , 

9618 

6*8 

43*81 

IS*4 

13*68 

2*3 

1*58 

26*13 

167*0 

Almfonda 

24-2 

6*7 

58-7 

.6*2 

7*2 

2*9 

2*9 

5*1 

176*9 

WaU at 

lC-8 

4*8 

62-6 

19*0 

7.4 ! 

4*8 

2*0 

;'*6 

208*0 

Kaiams 

2-8 

0*73 

3*6 

0-93 

44*2 

116 

• •• 

• •• 

99*8 

Dates ••• 

1-6 

0*3 

0*87 

0*25 

56*7 

16*2 

. 

t •« 

68*0 

Eggs (duck) 

13-3 

3*8 

14*6 

4*1 

0 

1) 

i) 

1:3 

70*6 

62*1 

Eirea (heo) 

lS-5 

3*8 

11*6 

3*8 

0 

1-0 

73*5 

44*9 

Piht 

18-85 

4*9 

9*68 

21. 

(1 

0 

1*42 

74*60 

39*6 

Kot 

17*73 

6*0 

0*42 

0*12 

0 

0 ' 

1*06 

81*83 

2P4 

Magoof 

19*40 

6*5 

06 

,0*14 

n 

0 

1*3 

78*86 

22*8 

l6*26 

4^6 

4 12 

1*2 

(f 

0 

0*84 

77*29 

80*0 

HiUa 

14*86 

1*2 

9*23 

2-6 

« 

(1 

0*96 

76*33 

40:2 

Topsa (mango 
flMll) 

16*70 

4*7 

t 

4 12 

1 2 

^ • 

0 


0*88 

77*82 

30*4 

Lolister (flealiy 
portion) 

16*45 

4.4 

0 48 

0*14 

0 

* • 

0 

0*90 

83*05 

19*3 

Beef 1 

20*5 

6*8 

3.5 

•99 

0 

0 

1*6 

74*4 

27*0 

Pork* 

9*8 

2*8 

48 9 

13*9 

0 

0 

23 

39*0 

140*7 

(To'jt'a flesli 

24*96 

68 

2*5 

0*7 

0 

0 , 

1*2 

•ee 

84*4 

Mutton 

16*0 

3*8 

16*0 

8*8 

0 

0 1 

1*0 

.■>20 

49*4 

'Fowl 

23*5 

6*1 

.3 1 

0*7 

0 

tl" 

l*\l 

70*0 

81*0 

Duck 

•20*7 

6*8 

10 5 

2*94 

0 

0 

• ■ 

• • 

60-0 

Venison 

19*7 

6*8 

q-a 

0*6 

0 

0 

11 

76*7 

28*6 

Sugar 

0 

0 

0 «. 

0 

96*6 

28*1 

0*6 

3-0 

116*2 

Qoor ... 

0*28 

0*08 

0 

0 

89*2 

26*0 

• •• 

» • • 

107*0 

Molasses • 

0 

0 

0 

0 

69*7 

20*4 

3*4 

28*4 

83*6 

Madhu (hoopj) . 

0*4 

Olf 

0 

0 

75*18 

20*21 

i*66 


81*0 

Sandtih (best) 
Jam ‘ 

18 17 

8*0 

10*75 

6*7 

10*18 

11*6 

20*26 

112*9 

0*21 

0*06 

a** 

« 

71*7 

19-81 

. . 

• • • 

79*0 

Mariqalade 

0*21 

006 

• ••* 


7X*6 

19-41 

■ • • 

•0 

a • • 

78*0 

Cocoa 

14*0 

4*6 

48*0 

14*0 • 

18*0 

6*2 

5*0 

6-& 

166*2 

Mustard oil 

0 

0 

98*0 

28*0 

0 

0 

0 

0 

262*0 

Cocoanut oil ... 

0 

0 

98*0 

28*0 

0 

n 

0 

0 

262*0 

Gocogen , 
Giound*nutoil .■ 

0 

0 

98*0 

28*0 

0 

0 

0 

0 

262*0 

0 

0 

98*0 

29*0 

n 

0 

U 

0 

262*b 

dlive oil 

0 

0 

98*0 

28*(5 

0 

0 

U 

0 

262*0 




We have now got nearly all the necessary data 
for the cdnstniction of a suitable dietary. Besides 
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these, we have to take note of certain factors other.' 
than the mere physiological needs af the body into 
our consideration. Thus, a dietary may be quit^ 
good from tfig physiological point gf view, but^^iji 
may not be found suitable* oh economic grounds. 
Again, the habits of the individual, his* idiosyn- 
* cracies, his religious convictions, his social customs 
and-evefi prejudicii, tholaw of demand and supply 
—all these have their bdlafjbTg on the consideration 
of this question, as well foy an individual as for the 
community at large. We shall confine ourseWcs 
here to tiw construction of a dietary for a healthy 
young Indian adult, engaged in onfinary pursuits of 
life and doing a moderate amount of exercise. 

Taking aft the above .factors into our oonsi- 
(ieration, and keeping in view tile minimum daily 
requiregaents of the different? nutrients previously^ 
discussed, we*give a table below (VII showing the 
quantities of the different raw food-stuffs that wpuld 
be required by a •young healthy Indian adult in *24 
hours. This will give him About 90 grammes of 
protein, from GO to 70 grammes of fat, about 475 
grammes of carbo-hydrates, •about an ounce of salts 
and about 2,854 calories. He can prepare a varie¬ 
ty oT[ dishes out of these materials according to his 
, taste and habits and takg them in the course of 'tlic 
two large meals in the morning and evening and 
one or Wo slnall meals at intervals.* It will be seen 
at once that there* is a good admixture of both ani- 
mll and vegetable proteins in this, dietary. For 
those who are pure vegetarjans, fish^pr meat may 
'easily be substituted by * milk, or by dahi aud 
fchhana (fresh milk-curd). Those wl^o drink tea 
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6^uld add from 3 lo 4 ounces of milk to this diet. 

* • • 

The total cost weuld not exceed As. 8 per day, 
an^ incidentally, it may be observed here that in 
thpsty^ays of higfi prices, a healthy nourishing In¬ 
dian diet cannot be obtained at a less cost. Parents 
and guardikns and* * * § the authorities of hostels 'and 
messes should remember this fact and feec that a 
little more money is spent on^the head of diet of our 
young men. The money ^thils spent will be a profit¬ 
able investment in the long run 

• * Table VII. 


% 

^ Food'Btuffs. 
r 

4 

Quantity in 
ounces 

• 

Protein in 
grammes. 

1_ 

H 

* a 

“ M 1- 

*te 
O 

( 

> 

Calories 

1 

• 

J 

Rice 

^ - 

• 

6. 

12-6 

0-72 

138 

674 

Afto (wheat'flour) * 

10 

36 

••8-7 

201 

, 1,000 

Dal (Pulses) • 

3 

18 

2-4 . 

^ 46 

276 

Fish t 

5 

20 

11^ • 

0 

278 

I'otato g. 

6 

0-6 

3-0 

36 

1 150 

(Hhtr ^getahles-t 

8 

3-0 


20 

1 80 

Gluie 

i 

• • 

14*5 

•» 

1 135 

Mustard oil 

1-. 

• 

29-0 • 

• • 

j 262 

§ 

1 

• • 


97-3 

' 100 

Salt 

1 

... 

■ ■ 


1 ,,, 

1 

Spices 

Aajieceasary. 



1 

1 


4» 




1 

Total 

• 

4li 

90-0 

6932 

468*3 

. 2,854 


* As atta (wheat-flour) contain.*! nearly trt'ice the amount of 
protoiil aa that contained in rice, it should replace nee in one of the 
chief ipoals of the Bengalis. If it is found iiiipufisible to do^so in any 
case, the same quantity^ of rice should be allowed. c 

f For vegetarians and also for the purpose *of introducing 
variety in the ordinary diet, say, for two or tljree days in the week, 
fish may he replaced by 4 ounces of chhana (fresh nulk-curd) and 4 
*oi}nce8 of dah%, or by half a seer (one pint) of milk. Fish may alho 
be replaced by an equal quantity of iheat or by two eggs, twice a 
week, if so desired.* 

t Oreen leafy' vegetable form^ a good portion on this 

hea^. 

§ A part of atta may be replaced by &'oo;t, and halooa, made of 
it with sugar \md ^hee, may f<arm a good tiftn. 
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Generally speaking, the people of India arc 
fond of milk and milk-products, Jhere being maily 
who cannot do without it. Now-a-days, milk is" 
fconsidercd \p be a very important article of fyod^)y 
most physiologists in Europe and America and 
arra’ngements are being made for an inoreased sup¬ 
ply of pure* milk in those countries. For those In¬ 
dians “who canti{)t do.without milk, the following 
dietary will be found siiit^blc, its nourishing arffl 
energy value being practically the same as that 
showrtoin the previous ta\)le :— 


Table VIII. 


• Food-eytnffs. 

* t « 

m 

ifaily Quantity m Oiimi'M. 

Rice • • .. 

• ' 

6 • 

Ana 

10 

Dal 

2 

Fisb or Mcaf 

6 

Potatoes , * ^ 

4 

Other vef(etal>leR 

4 

Ohee * • . 

• 0-76 

Oil 

0-76 

Milk j,. • 


Salts •... ... 

10 


Some of the modifications suggested in the note; 
annexed to the previous fable apply to the presenl 
case also. 

• 

McCarrison, in l^is little book on “ Foody 
given the following table showing*the kind and 
quantity of food taken Jby certain races of Northern 
India which keep them healthy and fit:— * 
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Table IX. 


Food-stuffs. • 

Amount in Ounces. 

^Atta 

12 , 

(homo-poanded) 

Dai 

C 

1 • 

Moat (mutton) ... 

2 

Milk , . • 

'20 

Vogotablo oil 

1 

Ghee 

1-5 ♦ 

Ko(ft vegetables .. 

* s • • 

Cabbage 

• « B 

w Mango ... , 

c A 


The above dietWy 'would yield about 95 
grammes of protqin and 2,900 calories. » 


' Hutchinson lays down the following dietary 
for a healthy young adult Englishnijan (weighing 
abojit 150 lbs.) in ordinary activity and taking a 
moderate amount of exercise :— 

TABLE X. 


• Pood-Btuffs. 


r Bread 
Mcft 

Bifjter 
* ]\)laU> 
Milk 

»■ EgKB (3) 
Choose 


Dull}' Quantit3i.in Ounces 

_ f ' 

16 

I 

1C • 

10 , 

4 

3 


The above dietary ^would yield about 120 
grammes ef protein. . ^ • 

With the above, some green- leafy vegetables 
like salads, vinegar, comm^on 'salt and condiments 
(mustard, pepper, etc.) are to be taken. » * 

Adjuncts to food .—We shall now consider cer¬ 
tain substances which are invariably used all over' 
the world as adja^iUs to food. ^These consist of con¬ 
diments, vinegar, pickles dhd chutneys, tea, coffee 
fuid cocoa. •A sparing use of any of these articles 
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would produce no barm to the System ; ofl the other 
hand, used in moderation, they'prc^ote appetite aidd 
cause increased secretion of the digestive juices, thus 
helping thS function of digestion indirectly.. Cer¬ 
tain of the spices used in. the preparation ^ of our 
foods act as carfuinatives also, 4)esides making the 
dishes more agreeable to the palate.* The ^ fault, 
liQwewr, in Ihe Jprepaj’ation of some of the Indian 
dishes is that they are»t 9 «,‘highly spiced and, a<f- 
cordingly, are harmful to'the digestive organs. Ex¬ 
cessive use of such condiments as ngustard, pepper, 
ginger, cardamoms, cinnamon, cloves, saffron, etc., ' 
must be avoided and chillies should be very sparingly 
used. GhutneySy made of green mangoes, limps, * 
• tamarind, g/cen-plums, amm, and other aci^ vege¬ 
table fruits, promote appetite,*.increase the alkali¬ 
nity of the blood njid prevent the incidence of scurvy. 

Tea and, coffee possess no food valu^ but act Us 
stimulants only. Their active principles are tkeine ' 
and caffeine reepectively. They are not necissary 
for the maintenance of ourdiealth. They are pleas¬ 
ant and agreeal)lc drinks whenitaken in moderation, 
but their excessive use loads to indigestion, sleep¬ 
lessness, nervous'irritabilily and palpitation of th(\ 
heart. Cocoa contains a large percentage 6f protein 
and fat and itt therefore, acts both as a food and as 
a mild stimulant. . But its value as a food in the 
quaiftity in which it is taken is riot appreciable. Its 
active princi[)le is theobromine which is a milder sti- 
ftiulant than either th^ine or caffeine, * . . “ 

Drink .—^The best drink is water'! We require, 
on an average, from 3 to*4 pints of water daily b) 
replace the loss from the body. It helpsjlo flush tlu* , 
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system, getting rid''of the waste-products of the 
body thrqugh the,various eliminatory channels. Too 
large a draught of water immediately after meals 
should be avoided, as also iced drinks. * 

4 i * 

Alcohol as a drink is* most harmful even in mo¬ 
derate doses. It hhs no food-value as was believed 

i 

at one time. It first acts as a stimulaUt, and then 
depresses the system. Its value ts medicinal and 
should not be used'except' uilder medical advice. It 
Jia.^ no place in the dietary pf a healthy person. Even 
prolonged use of alcoliol in moderation produces de¬ 
generative changes in the digestive and other vital 
organs of the body and leads to chronic dys|)epsia 
and other serious troubles. 

\ 

Aerated waters are good when used in modera-. 
tion. ' , 

• Water of green cocoanut is largely, used as a 
drink in many parts of India. It is a refreshing and 
cooliJJIg drink and as it contains both,protein and fat, 
it is largely used both-as a drink and.food in fever 
oases. It calces a larger flow of urine and checks 
vomiting. , 

Ghol (butter-milk) Is largely-used as a cooling 
drink in* health as well as in sickness. It is a very 
refreshing drink and is food also in fever cases and 
in some forms of bowel complaints. , 

Sherbets are cooling drinks made * of sugar- 
can(Jy or of fruit-juices and sugar,* and are largely 
^ised, iced, in the hot w'eather throughout IndiA 
Artificial fruit cyrups are generally made of essential 
oils, invert sugar, saccharine and water. These 
possess litQe food-value and should better be avoided. 
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Acid-forming and* hase-fofming diets .—Thero 
are several food-stuffs which, when digested, go to 
Uicrease th« acidity of the blood and there are other 
kinds which* increase its alkalinity. The first are 
called acid-forhiing ” foods, the second, " hose- 
forming.'' 'Human blood is by nature alkalgie in 
character. Wheh acidk forpi in the body, the acidi^ 
ty of the blood increases,* which is not conducive to 
the preservation of healtK, for it helps the incidence 
of certain diseases in the body. For example, in 
certain diseasea of the kidney, such as Nephritis^ 
,tlie increase »f acidity is a source of considerable 
'mischief. On tbe,othef liant^, in cases oT high 
Wood-pressure; hase-formiog foods give consider¬ 
able relief. •‘In. Table XI, a list is given of the aciU- 

forming and base-forming foods. Genially, it may 

• ^ 

be said that fish, meat, eggs.^rice, dal and flour .in¬ 
crease acidity,* while milk, fijiits /ind vegetables 
help the formation of alkahnity in the system. 
Thus we see that both in the case of a meat diet, 
consisting of njeat, fish and eggs, and In a vegetarian 

diet consisting largely of rice or bread and daf, it is 

• 

necessary io take an adequate quantity of fruits and 
vegetables, fgr,*otherwise, the blood will get more 
acid in character rendering it posgible for certain 
serious maladies to attacks the systefh. 


10 
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Table XI. 


« Acid-fcrming food. 

Base-forming fopd. 

* « 1 

Meat ^ 

Milk 

Fish , 

Apples 

Eg«» ! 

Plantains 

Oatmeal ' < 

> Oranges 

liibe 

Lemon ^ 

Indian and English broad 

Nuts^ * 

Dal 

1 Baisins 

Ground>nut * r i 

*■’ r 

• 

1 , * Cabbages 

Cauliflower 
, Lettuce 

Beet-root 


Moola (radish) 

Carrot 

n 

Celery 

Peas « 

1 

n ' 

Kidney beans (sitn) 

• 

-—f- 


Among the hase-fotming food-siuffs, apples, plan¬ 
tains, oranges and potatoes are the-best for neutral¬ 
ising the acidity in the system, 




CHAPTER VIX 


A Brief Survey of Some of the Common 
Fooo-Stuffs? 

• Milk.—‘THe! first place for consideration should 
be given to milk, becaftae*ft is^thc only food which 
contains all the nutritive 4 >rincipies in proper projjor- 
tions jftid is designed by nature for-the support of 
young children. There are, however, several objec¬ 
tions to the use* of milk as the sofe food for a grown¬ 
up person. ^The composition of milk is practically 
the same in all animals,*though the. proportion of 
the nutritive priifciples varies. * 

.While- milk and its various products form ,a 
very important constituent in the dietary of all 
nations, they, are indispensable in the case of 
Indians. What meat is to Europeans, milk* is 
to Indian??. A large proportijn of. the people 
India do not touch meat, .fish or eggs; accordingly, 
the principal source of prtftein and fat in their daily 
diet must be found in milk or one er other of its 
products. O^ing to its dearness and the difificnlty 
in obtaining milk of good, quality, the present-day 
diet*of Indians of small means ^(Viffers in its nutri¬ 
tive value afid thus has a baneful ipflucnce on their 
physique and physical qualities. * . . • 

Two kinds of milk are in use *11) India—cow’s 
milk and buffalo’s milk. The specific gravity of 
good cow’s milkf should not be below lCf28, and the, 
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'percentages of fat and non-fatty solids should not be 
lower than 3*5 and 8'5 resj)ectively. The figures for 
tljc buffalo milk should be 6 and 9 respectively. 
Buffalo milk is,thus twice as rich in,fat as cow's 
milk and is unsuitable for youngs children unless 
largely diluted w'lih \vater. 

The chief adulterant of milk js \^^ater. Some- 
/.imes, dirty w'ater is iiscjd fof this purpose, and such 
milk often becomes,the fcfilricr of infectious diseases 
such as cholera, typhoid fever, etc. The extremely 
insafiitary condition in which cows are generally 
kept and milk is ^rawn and sold in this country, is 
another potent source of infection 'of milk. Milk 
drawn from cows suffering from tuberculosis, when 
used unboiled; has .been * knoxyn to produce that- 
disease in children. only way to make milk 

ft safe food, specially in India, is to hoR j^t befdre use. 
Boiling, no) doubt, destroys some of the vitamins 
present in milk, but it is the lesser of the tw'o evils. 
Ai? food for infants, cow’s milk is rhuch inferior to 
Fiuman milk. • It sjould be well diluted'with w’ater 
and mixed with a little oream and milk-sugar before 
being used as infant-food. The* protein of milk 
possesses the same nutritive va^iie as the projteiri of 
meat, and is greatly superi 9 r to that obtained from 
grains and other vegetable foods. Milk, wh^n added 
to a vegetarian diet, greatly enhances fts nutritive 
value. .McCallnm attributes the superior physir^al 
' development ,and the greater stamina of pastoral 
people to their' freer use ^f milk and milk-products. 
McLester^ has called attention to the wonderful 
physique apd. the courage of the Arabs whose diet 
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consists in a large mesisure of ^ilk and^milk-prpj^ 
ducts obtained from their flocks* ai^d he is of opinioh 
that physical beauty, high mental qualities and* 
longevity afg very much in evidence among people 
who own flocks and are in the habit of coqsuming 
milk, trom the economic point of vie\t, milk has 
also to be recommended, as, for the value wg pay, 
we get more'iioiirishntcnt from it tlian from meat, 
fish or eggs. 

(kj Blitter.—Among the various products' of 
milk, we may mention butter as the most important « 
of all. G<x)d j;)utter should contain about 90 per 
cent, of fat and 10 per cent, of water. It is tjio * 
^ most easily-digestible form of fat and contayis con¬ 
siderable quantities^^of vitamins.(A and 1)). Butter 
is nifuiufacturcd* m India bftth from cow’s milk and 
buffalo milk.' .Butter from cow’s milk* is priztid 
njore highly and is more costly. Indiatis do ijpt use* 
butter so mucj* as (jher which is made frofti ,it. 
The fueUvalup of both butly and ghee is higher 
than that of any other food, putter contaips more 
vitamins than gluie. 1 

• /2) Ddhi. —It. is a milk-product* obtained by 

lactic acid fefmentation of milk. The milk-sugar 
only undergoes changes forming lactic acid which 
cu^Jles Iftie milk, the other '/lutritive elements 
remaining unaltered. When warm milk is tre»ated 
with dahi-ferment sikI allowed to stand quieilv lor 
about 24 Jiours, it gets curdled and solidified, and 
dahi is formed. 'Manf people prefer dahi to milk, 
as it is found itiop easily digestible. •Dahi made. 
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ijvith a special fernJent possesses the property of 
destroying putrefactive organisms inhabSting the 
intestinal tract. These organisms, according to 
^fetchnikoff, hasten decay and bring qu premature 
old agew Dahi made into ghol is used as' a refresh¬ 
ing drink Curing the hot months of the year. 

(3) Chhana (Fresh inilje-cur^’.-^On the a4di- 
tion of an acid (such ^ jkne-juice) or rennet to 
milk, coagulation takes ^hice and its solid consti¬ 
tuent known qjs casein is precipitated alongi with a 
portion of fat. This, when filtered, forms the milk- 
curd (chhana) wMch is one of the, best forms of 
proteins known. It is even superior to the proteins 
of meat and fish, as it contains no purm bodies frohf 
which the latter ara*not free. It should enter large¬ 
ly into the diet of the* Indians who live chiefly on 

vegetable'fpods. It is also an economical food, for 

• 

ther% is nothing to be rejected in the shape of refuse, 
as i^the case with meat and fish. Sweetmeats made 
chhana are largely used by weH,-to-dp .Indians. 
The two most* frecTuently used are sandesh and 
rasagollUy and the first the best of all Indian 
sweets lioth from vi^w-points of nutrition and diges¬ 
tion. Best sandesh contains al)out ^3 per cent, of 
protein and 18 per cent, of fat. It would much 
improve the dietary of rndiaft students jf 4 ounces 
of chhana are adlied to their daily food, the aveVage 

.cost*of which is about one anna only* % 

• • • 

(4) Cheesp. —It is obtained by adding rennet 
to milk and subjecting the* solid curd to a kind of 

* • I . 

fermentation, j}ressure and process of drying. It is 
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a highly nutritious food yery seldom' used Uy Indian^ 
hut extensively by Europeans. * Ijj contains more’ 
protein th|in meat, fish and ddl and is also rich in 
fal.. SometToies a poison (called Tyrotoxicoii) is 
produced in cheese and.^ives rise to symptgms of 
cholera. ^ It is not an easily dige^ible artScle. 

, (6)» Ghee*--^ is o|)tained by healing butfcr to 

a moderately high temperaijare and straining the» 

melted stuff. It is considered to he an indispensable 

article al‘ diet in "all Indian households and rigltt- 

ly so. It is the most easily digestible of all fats 

and contains a good quantity of vitamins (though 

less than butter). It is.the best of all sfrength-giving 

foods. Good ghee should be whitish or yellowish 

and granular in .appearance, <v^ith an agreeable 

0 (four.. No article of food is»so much adulterated in 
• ^ 
India as ghee* .All kinds of animal fats and vege- 

tal^ie oils, edible or inedible, are used asladulterants 

of qhee. Whajfis sold in the market as “ vegeftibje 

ghee ” or ‘‘ kamspati ghee ’’"“mntains no ghee at 

all; it is manufactured either from ’vegetable oil^ 

or animal fats and, it contajns lo vitamins. Ghee 

is largely used for the preparatAn of Indian food of 

all kinds. WqJl-to-Jo Indians use it freely with rice 

and also with wheat-flour to make loochis, parotas, 

chapalies and cakes of* other kinds. 

(6) Condensed milk .—It is milk thickened by 
bSing heated in vacuum with or without the addition* 
of sugar. Some of the varieties are deficient in fat 
and they generally dack ha vitamins. They may be 
used where fresh fmilk is not available. / 
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Jl.;. Meat. —The next impwtant item of food for 

our conaideratiom should be meat which ia the chief 
p?*otein-food of man all over the world. T&ie protein 
of,meat is easily, digested and is readily assimilable. 
Butcher’s meat (e.g., bfeef, muttpn, pork, goat’s 
flesh, etc.) glso called red meat, is less easily diges¬ 
tible than white meat which belongs to the domestic 
/owl. A too liberal usp of ‘‘meat^ in' the tropical 
climate should bo av'oided as far as possible. 
One should take great care in the .selection of meat, 
as ti often harbours dangerous parasifes and 
microbes. Flesh ()f diseased animals (suffering from 
tuberculosis, anthrax, rinderpest, Otc.,) should be 
rejected. Different species of tapewofm and otlier 
parasites are known to iilfest pork and beef; such* 
meat, when consumed, prodiices“ tlie corresponding 
disease ip man. A thorough inHj)ecJ,ion bf the 
animals before slaughter and of jarcass and meat 
befa*e sale should be made by the. officers of the 

I 

Hbalth Department smd diseased meat should be 
licstroyed at once. V Meat should be' welf-cooked, as 
otherwise, the paraiitcs<and microbes present in it, 
are not killed. Sopetimes, poisons of an alkaloidal 
nature, called ptomaines, are developed in meat in 
which decomposition has se^ in. Tfiis poison is not 
destroyed by cooking. The .consumption V)f such 
meat gives rise to severe gastro-intestindl disoK^ers, 
often attended with fatal results. * ^ 

Meat c^'tEacts, soups; etc., contain little 
nourishment. They act, as stimulants »only. 

. Fisht—We shall next'consider fish which ranks 
next to meat jas a nourishing animal food. It is 
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less stimulating but more easily diges^ble than 
meat. • For the rice-eating people of Bengal, * 
constitutes a very valuable protein-giving fobd. The 
best'fish iiF Bengal is rohi which contains about T8 
per cent, of protein and about 8 \)er cent, of fat. 
Hiha generally Contains a larger*quantity of fat and 
is, thefBfore, somewhat difficult to digest.^ Koi, 
niQgoor and single contain less than 1 per cent, of 
fat and are, therefore,* ^^^6ely used as food for in¬ 
valids. Fish is not an ecdhomical food ; the wastage 
in bones, scales,*etc., is about 50 per cent. ^ 

Lobster's and crabs belong to the Crustacea and ' 
are difficult to digest. Their cohsumption is some¬ 
times followed by wljeal-like eruptions. • 

Fish generally does pot carry infcclion except a 
few tribes. It ra]5idly undefgoes decomposition. 
Putrid fish, is poi^nous. baited and dried fish are 
less nutritfbus'than fresh fish. Tinned'fish some¬ 
times gives rise to symptoms of poisonkg. • 

Fish oil is full of vitamins, codliver oil 1)Qing 
the best of the. Jot. Fish-roe ^Iso ^ntains a gogd 
quantity of vitamins. 

. .—Next to milk, egg^s another .complete' 

food.* It is full of .protein, fat and vitamins. Very, 
valuabje salts of phospliorus and iron are present in 
the yelIoT\{ part (yolk) of’ egg. Jn a rice-diet, a 
lifc^al use of eggs would make up its deficiency in 
jfrotein and fat. It should enter largely'int5 the 
dietary of our young men. Duck’ft^gs are as good 
as hen’s e^gs, and.being df larger size, contain more 
nourishment. »gg8 should be eaten half-bofled ; ^ 
11 • • 
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shard-boile'^ eggs are,,not so easily digestible as soft- 
boiled or raw eggs. Eggs are said to be /ree from 
purin bodies, and the popular belief that consump¬ 
tion of eggs gives rise to gouty or rheumr.tic troubles 
does not find support in experience. 

Eggs showing any sign of decomposition should 
be rejected. " 

. Rice. —Among the^ cereals, nee is the staple 
food of the Bengalin, tile ‘Orias, the Madrasis and ^ 
a few other races of India. The <itap (sun-dried) 
rice is considered to be more nourishing than the 
parboiled variety i^^iddha rice). It is the poorest 
of all cereals in regard to its^ protein-contents and 
is also very deficient in fat and salts. White 
polished rice fcontaips no" vitamins; prolonged use 
of such rice gives rise Ao polyneuritis in birds arid 
beri-heri ip man. Its use should always be avoided. 

• Rice-water Vhould not be thrown away; the cooking 
should be done in such a way that it may be eaten 
aldhg with the rice, for it contains sortie part of the 
^otein, salts emd vitamin present ‘in the rice. A 
disli prepared by bo^^ing together rice, dal, ghee and 

. some vegetables suf^i as potatoes I green peas and 
cauliflower, forms an excellent nourishing, food 
called khichuri which should be more largely used 

• in Indian homes. • . • 

« c 

Rice is a variable economical food on actant 
of its energy-value, and its starch is very easily 
digestible. 

As rice is poor in proton, the diet of the people 
of Bengal would greatly be improv|d by substituting 
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wheat-flour for rice in one of the daily mevls. This ‘ 

is particularly applicable to young people in the ' 
growing j)eriod of life. * 

• ^ *Rice ii very deficient in lime salts, so necessary 

for the bones of the body. . Dal *and green leafy 
vegetables, takeil along with rict, woul(^ supply the 
deficieriCy. * , 

. Where ficfejorm^ the chief part of the diet, it 
should be supplementetHjy the use of dal, green leafy 
vegetables, milk or milk-products, fruits and nuts 
to malie up its deficiency in protein^ fat, salts &nd 
vitamins. 

Muri' (puffed rice), khai •(fried paddy) and^ 

chira (beaten rice) are some of the preparations •of 

Irice largely used in Bengal for lighter meali in the 

morning and evenidg by all classes of people. They 

are generally tkken with' fried grams, cocoaiyit 

kernel an^ goor and tlie combination irf excellent, 

• — s * 

both from points of view of economy md nutrition. 

This is far superior to bazar^sv/eeis which are pre- 

• pared with g}t£6 and mustard |oil of very inferior 

quality. , , j 

Various kinds of cakes am puddings are made 
from rice which are agreeable^ to tbe palate and* 
easily digestible. • * . 

i 

MM. * 

•Wheat.—Next to rice, we shall consider wheat 
wftTch is the staple article of diet of the people 
hf the U.P., the Punjab and some other provinces of 
India, and as it contains a larger amount of protein 
than rice and as it is generally taken along with a 
liberal aUowand of dal, the races lividg in these. 



FOOD 




parts are 'of much better physique and possess finer 
"physical qualities than the people livingron rice 
alone. Wholemeal flour conta-ins more! proteins 
and vitamins than white flour and should^ ihereYqre^ 
al\^ay8 have preference.. Flour is made into English 
bread or into chapcktees and pooris ,' Ghapatees (un¬ 
leavened brejtd) contains more protein and laJis water 
than English bread (paoroti)„but tliey^re generally 
ifiiderbaked and these ari^^not so easily digestible as 
English bread. English bread, raised either by the 
use* of yeast or .baking powder, is fight and «pongy 
' and readily acted upon by the digestive juices. 
Ghapatees f when * properly baked,, are* excellent 
articles of food and are highly appreciated even by 
foreign anthorities. Kellqg says of them :— 


“ The sweetest and most wholesome br^ad is 
tfitft made ‘from the whole meal of the grain (wheat) 
* mixe^. with hvater, with perhaps the addition of^ a 
little*salt and baked in thin cakes of. small loaves, 
l^read is made in this way by tribes of. northern* 


English bread ^.houlH not be eaten hot. It 
should b6 allowed tq stand for some length of time 
before being eaten. ^ 

The bran of wheat contains a good quantity of 
salts and vitamins. Those who take .white bTfead 
§houtd take half an ounce of bran daily with other 
food. This wKl ^Jupply the body with the necessary 
mineral elements and “ help to check decay of teeth 
and^ injury*to other bone structurej.” 
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Prof. Grierson’s experimopts 8how»4hat the 
starch office, wheat and Indian Corn requires 3 
hours for faigestion, starch of oatmeal 80 fhinutes, 
arro.wroot 3§ minutes, and potato starch is complete¬ 
ly digested in 10 minutes,, ^ 

(semolina) is obtained from* wheat. It 
coi^tains morcfprcjteirr qjnd less starch than flour. It 
is largely used as an iavali^ food and also for tlm 
•preparation of many kinds 6f sweetmeats and 
puddings. 

Oatmeal.— rlt is rich in prdtein and fat and 

is the richest*of all cereals in its iron-contents. It 

• • 

also contains a good quantity of lime.^ With milk, 

it^forms a highly nutritious dishi* 

• • • 

Dal (Putees).—^We shall now consider some’olr 
the various kinds of dais in use in India! Tho^ are 
rich in proteing*and supply the place of meat iif ibe 
Indian Aiei)i3i.ry. ^ ^Dal is an ecohomical food. Besides^ 
protein, it contains a consicferable quantity of 
starch, salts and vitamin 1^. H makes up the defi¬ 
ciency of protein and salts in * rice-diet,. Tt is 
generally deflcipnt in fat; ghee‘or oil is, therefore, 
always .added in the preparation of dal. Dal could 
be cooked jaod may always be taken in adequate 
qudfitity without causing monotony in the diet. 
T^e protein of dal is of inferior biolftgical valift? to. 
that contained in meat, fish or milff^I^ a vegetarian 
diet, therefbre, dal should always bd supplemented 
by milk and mill{-products. Bengalis are afraid of 
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taking tha necessary amount of dal for fear of 
causing indigestion.* When properly cookfed; dal is 
not difficult to digest and a very large peircntage of 
protein in it (about 92 per cent.) is utflised in. the 
syktemj the figures for meat and millt being 97. 
Among th« various kinds of dal, ihoong ddH is more 
easily digestible than any other variety andlis large¬ 
ly used in this country as an invalid mod. ^Mosoor 
flentil) contains the Ia4ges1r percentage of protein 
and Europeans make soup put of it. Chhola (gram)* 
contains the largest quantity of fat that iff to be 
found in any variety of dal and is highly appreciated 
as a nourishing f6od. Khesari, when continuous¬ 
ly used for a long time, is said to preduce a kind 
of paralysis oHhe lower extremities called lathyrisml. 
Kalai dal contains*!), lot of mhcilageit is uspd 

as an invalid'food in ca^s of bov^el-disorders.. 

# 

^egetJble Oils. —^Among the many kinds • of 
vegetable oils that are used for culin.ary purposes 
^ India, mustard ril has a monopoly in Bengal. 
Cocoanut and gingeliy pils are largely used in South 
India for similar fpurposes. Ground-nut oil and 
sweet oil are geneAlly used by Europeans resident 
in India. Mustardf oil is extensively adulterated in 
Bengal. These oils supply'heat and energy to the 
body. All of them are inferior to butter or* ghee 
both' as regards their digestibility and their vitamin- 
.conlents. M4ny of the vegetable oils contain Jio 
vitamin at allC ^iThey are cheap but not adequate 
substitutes for butter 5r* ghee. Fresh cocoanut 
butter is d^very good edible vegetible fat. 



COMkO^f ^OOD-STtJFFS 


87/ 


Vegetables. —^Among vegetables, pctatoes are 
considered to be the best. The protein of potato/ 
though small in quantity, is much* superior* to most * 
other*vegetable proteins and, according to Hindhede, 
potato is capable of serviqg as an'exclusive source 
of protein for thefbody. Hindhede repoidis tlie case 
of a yoiRigman who lived on potato and margarine 
(a Jtind*of fa{) 1‘qr 30^ days and did heavy work 
during this time. 


Potato is riqji in antiscorbutic and antincurijic 
vitamiifs and, prevents the incidence t)f both Scurvy 
and Beri-beri. It is, however, lacking in lime; this 
deficiency is made up by taking spinach or other 
^eens and nfilk jalong with it. It is rich in so(fa 
and potash salts which help to keep the bloo? in an 
alkaline condition*. The potato*starch, as already 
stated,*is the most easily digestible of all starches./ 

^ The best method of cooking potato fs by baking 

or steaming, Jt should not be peeled and soakdd^in 

cold water, wliiph causes much^oss of protein and, 

salts. Where boiled without ,eeling, the loss of 

protein and salts is small. > l[f vlt is to be boiled, it 

should be boiled with the skin Jb. 

• . > • * 

The skin* of potato is good roughage and 

stimulates the movement of bowels. 


/Onions are very rich in their iron-contents. 
Yf)ung onions are better than maturfi ones on * ac-, 
count of their having a milder flgf^r. The best 
method of ctioking pnion^ h by roastihg them in hot 
ashes or in a veryjhot oven. Persons suffering fibra 
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anaDmia*are known,to derive benefit by taking a 
plentiful supply of onions ifi their diet. - . 

Brinjals and sweet potatoes are verjt deficient 
in lime. 

• f t 

Cabbages, spinach and tomatoes contain a very 
large supply of the different kinds of Vitamins. 
Celery and lettuce are rich in vitamins an3 contain 
valuable salts. Lettuce is special^'rocommhnded to 
those who have at^ndeiaby'to grow fat, with lemon 
juice only, oil being avoided. 

^sparagud abounds in valuable saUs and 
vitamins. It shopld be steamed instead of being 

lx)iled. • 

* . * « ‘ 

i\f,tichoke contains a substance called inuUv 

allied to starch and is recomipended as a food for 

diabetics. . / • 

Agar-agar is obtained from a species' of sea-weed 
that^growsValong the coast of Japan and Ceylon. 
Taken in the crude state, it is an excellent remedy 
^or constipation. K’makes much firader jellies tha.‘i 
does gelatine*. Bang pure cellulose, it cannot 
undergo putrefacticu ai^ so may be used where 

most ai\imal produ/ts are forbidden. 

. « 

.Mushroom does not possess any nourishing 
properties. It possesses, a meat-like flavour. It is 
an indigestible ^Hicle of food and some« species are 
poisonous. 

Patol, unripe pldntain and mankachm 

are easily digestible and are largely used in the pre^ • 
pacation of invalid dishes. 
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About the green leafy vegetables (sak-sabji), 

Iiy the green, leaf is produced a substance* 
(vitamin*Af that imparts to the young the powerjjo 
grow. WitLout this soluble vitamin which 
mofes gfowth aild development,* no animal could 
grow t6*’lnat\grity. • 

. ‘ ‘ tjreeniJ doftitainrfi very considerable amount of 
cellulose and arc thus ao, ejcellent sort of roughagS. 

• The amount of carbo-hydbrates, protein and fat which 
they pfesent is so small as to be almost negligible. 
But they are*invaluable as the best sort of roughage, 
a source of fatcsoluhle vitamin * one of the most 
precious of *aU vitamins being an activator of growth, 
.and as a means' of supplying to the^ tissues in a 
convenient ahd agreeable way the essential require¬ 
ments of. iron ahd*of lime, * Next to legumes (daQ^ 
the greens tlmw the highest iron-contenttf per ouiice^ 
o£»any class of food-stuffs.” Those wMo look«down 
upon sak-sal^u&a food for cattte, should take a* note 
of this! 


Cabbages are placed itl^tlt head of the list of 
green leafy vegetables. Itf aboinds in lime, in both 
soda and potash sajts and conmins «a considerable 
quantity of vitemins. These salts and vitamins are ^ 
largely lost by boiling,* h^nce cabbages should be 
tak^ either steamed or raw. 

. / Cauliflower contains a good’quantity of ^alts 
and vitamins. Green* legumes, as green pens 
and different kinds of be^ns, are rich in protein as 
compared with c^her vej^etables and their iron ^nd 
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lime contents are also high. Soya bean contains a 
high percehtage of protein and fat and is rich in 
vitamins, also. It is largely used by the Japanese 
and the Chinese. 

Tihe seeds of,jack-fruits contain a large amount 
of protein and they shoufd be morjp largely, used in 
Bengal. 


^ Fruits.—^We shall ^oncliide odr brief survey of 
the common food-stulFs bj^.a short reference to fruits. 
The general nourishing value of fruits is not high, 

, except in regard to certain nuts which abound in 
protein and fat. They are more usc^ful for the 
• vegetable acids, salts and vitamin t) which they 
contain ^in considerable quantity. . These keep up • 
the natural alkalinity^of bldod, prevent ^he incidence' 
of scurvy and act as mild laxatives, by -helping the 
regjilar movement of the bowels. Lime,and lemon 
juice has loii^ been known to possess high anti- 
scorb/ftic properties. A liberal supplytof fruits in our 
daily diet would p^vent bacterial -growth and.* 
fdimentation ii> the intestines, stimtdate the action 
of the liver and reFeve -costiveness. Fruit-juices 
.are refreshing and ij^)uris*liing drinks in fever and 
other diseases and ar^ largely used both as food and 
drink in such cases. ^ 

The protein in almonds possesses a high bio¬ 
logical value and’ the fruit also abounds in^^^t. 
Almqpd, Iherefpre,’ holds a very important place in a 
purely- vegetaria^^ diet. • 

The ground-nuts are ^very rich in protein and 
fat,^ their ^carbo-hydrate dontedt^ being small. 
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Denuded of some of tHeir oi]» they would constitute 
good food for diabetics* The^ should dnter more 
largely ii^o the diet of the Bengalis to ma|^e up its 
deficiency iji protein and fat, 

* Cocoanut-kernel furnishes a cheap source. * 0 ! 
protein, fat and yitamins S-nd is largely used* in this 
province's an article of diet. , 

Tl^e vitaisniij-contents of dry fruits (such as 
alrnonds, waltiutl, raiSins^. dates, etc.) is smali- 
^ Tinned fruits practically* contain no vitamins, but 
cannedj)ineapplee and tomatoes have been found, to 
retain their contents of vitamins unaffected. • 

Orange8,head the list of fruits in regard to their 
vitamin-contents. Cliildren suffering from rickets 
are greatly improved by taking orang^ juicx). 
Mangoes, gyapes, ^appWs, pineapples, peaches, 
papayas, plantai.ns^ etc., are,some of the good fruits 
highly prised and widely used. 

^‘Fruits possess base-forming propenjes ana iney, 
therefore, constitute a very important suppldfeient 
to human dietary in maintaining the alkaline 
character of the blood. 
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, The diet of the Bei^^alis* (inclfiding that of the 
student community*^ *is n6t; only one-sided and, there¬ 
fore, ill-balanced, but is also wanting in nutritive 
value .• Recent* investigations into the, dietaries of 
the people of the d^erent provinces of India by Col. 
McCarrison, M.D., Director of 

ifutritional Research, Pasteur' Institute, Coonoor, 
have slTown that th^ food* taken by the people of* 
Bengal and Madias conjpared most unfavourably in 
ite^ nutritive value with that of the othe^ provinces 
of India. The Punjab diet of whole-meal jaUti 
(wheSt-flourJ, daU vegetables and milk, with file 
ad^lition of meat twi^e a week, is the* best of alj 
I/^ian diets and noVonder that thtr Puiljabis form 
one of the finest spetj'mens of the human race in the 
world. Next, in ojUer, 'comes the Marhatta diet. 
The GuAha diet, ^.cording to Col. McCarrison, 
stands third in order of m^rit. THe Bengal and 
Madras diets, consisting chiefly.of rice and nominally 
of dal and other protein-containing elements, ara^the 
wor 5 ;t, so far afi their nourishing vahieind vitamiij- 
bontents are cqR?tsned, and it is not surprising that 
the people of lihese two provinces shoujld stand so 
lov«{. in ^the, matter of their'physfqjue and physical 
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qualities as compared with the other vigorous races 
of India. The Bengal Aiei is far too rich m carbo¬ 
hydrates Jstarch and sugar) and, «ometimqs, in fat 
also ^as in the caser of the well-to-do people), but 
markedly deficient in protein (the muscle-fownying 
eleinent)^and in ^ome of ftie'vitamins. • 

The^ result of the continued takiqg* of such a 
poor aq^ ill-b«l|toced diet for a long time, specially 
in'the growirfg period of or^p’s life, is retardation ip 
j one’s growth and develdjihent^ disinclination for 
physical exercise^ and any kind of active work, 
weakening of the powers of endurance, lowefing of 
vitality, Ipss.of the natural resisting power against 
infectious diseases, pi 2 emature old age and, generally, 

• an early grave. . If you will look into thg^present 
liealth-condilions of Bengal, yqq will^find that there 
is far more sicknegs and mortality prevailing among 
the people„bpth adults and children, thap it should 
be^ The death-rate in many distrietj* of Bengal* 
exceeds that of 4he birth-rate which, also, is grltdual- 
dy on the deblfne. Much of this evil is due to lihe 
lowering of the vitality of the people brought on hy 
ill-balanced and ill-noufitftiiiig diet. We can 
remedy this, to some extent, 1^ taking care of the 
diet of our students, many of whom Jive under our 
care and supervision in the various hostels and* 
messes attached to the schools and ^colleges in Bengal, 
aijd, through them, it is my hope that it will be 
^sy to introduce food-reform into the homesteads of 
Bengal. 

The health and ply^iique of the Bengalis were 
not so poor a fe^ generations aCgo. Time wps utfien 
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the people of this province were not unaccustomed to 
•military life and serfice, foil they formed regiments 
which spccessfully fought against the ^sciplined 
army of the Mughal Emperors ' of DelJ^i.# I» the 
lattpr^half of the.lSth century, the fighting units of 
tlie celebrated Ld Pdtan^ under ^ch British cpm- 
mandera as {Jol. Forde and Capt. Knox (asjdescribed 
by Malleson and Broom), were mo^stf^fcBengalis and 
tjiey showed their j)rowQS8, cburag8, dhdurancc and 
the other manly quaJitieft.of a soldier in successfully , 
counteracting the military ^operations of the ^French 
, in tijt strnggre for supremacy in South India. 

There was then plenty of nourishing ^ood (such as 
' milk and fish) available in the larid,^ and people 
could afford to take them in the right quantity. It' 
is the dearth of thc^ two* stapje articles of food in* 
Bengal at the present moment IJiat* has made the 
dkaLof the generality of the people jso. ppor in its 
' nutritive vahic and has contributed to the detcrk»ra- 
tion tlie health and the lowering of the resisting 
po^er against the onslaught of disease^!. It is the? 
dtfty of every tr^ie son of Bengal to devise means and 
adopt measures for tie fnCreased supply of milk and 
. fish throughout the province. This will improve 
the diet of the people and make the country .smile 
''once again in health and prosperity. 

It has been stated ehewhere that there js a 
difference of opinion about the minimum reqid^^e- 
meni of protein in the daily diet of a lufalthy youn§- 
man. • Most Eiti-w^an and American physiologists 

have, after cardlul investigations, come to the con- 

♦ 

elusion jihat a healthy youngman (of those countries) 
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of aveiage heigFit and weight and engaged in ordi¬ 
nary activities should get 100 gtammes (sT little over- 
3 ounces) protein of good qualit)i in his dqily diet. 
A les^r quantity would re-act upon his health and 
constitution ^nd prejudicially- affect his worl^ng 
capacity and hi^p powerS bf resistance against 
diseases. ^ Chittenden, however, and a,few others 
belongii^ to bis SJ[^hoo], consider the shove quantity 
to be too high, for, id thejr opinion, 40 to 5Q 
grammes of protein ou^t.to be quite sufficient to 
to keep an individual in'good health and in full 
activity. Without entering into the* details (Tr the 
merits of the ^controversy, we m£|,y say at once that 
ChittendenvieV is not endorsed by most physiolo¬ 
gists of Europe and America and our Indioi^experi- 
ence also does^not support *lt. None of the vigorous 
races in India or*m other parts of.the world gets 
less th&n tl^ee ounces of protein in theii; ^aily (half. 
Thoa^ people in India who get less thaif this (pian- 
tity^e.g.t theliengalis, the Beharis, the Oriali,and 
l^ie Madrassis, *fall far l^ehind; the other races •of 
India in re^peefof their physiqu? and«physical qualf- 
^ ties. The following table compiled from McCay’s, 
■“ Protein Element in Nutrtlion^' shows the average, 
quantity of protein available in the daily *diet of 
, different people living ip India. This table affords 
a striking study in ..comparison on the relation 
existing bcJtween the quantity of protein daily in- 
gi^ted by a people and the standard ,of health iind 
vigour maintained by them. 
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Table Xn. 


• ' f 

Bacen. * 

Amount of protrfn available 
in daily diet gaverage). 

hliQ^'a' ... » ... 

m f * 

• • 

0' to 6 ounces 

Pibetaa , ... ' ... 

Do. „ 

Dugra and Fiyijabi Muvalnian 

* 6 # „ • 


4-6 

Bikh .I. 

4 - „ 

Rajpoot 

* 4 „ 

Engliahmen 

•• A # 

t t A * It • 

NfipaJee ... . 

Japaneue ... '... 

8 

8 

Biharee ... .?. » ... 

2-6 

Bengali (East Bengal) ... ,... 

Do. „ 

'Do. (West B«*ngal) 

• Q 

« f M 

Onas " ... 

Lgss than 2 ounces 

_1_ 


' In this connection, McCay’s experiment is 
worth noting.He investigated the dietary of two^ 
groups of students''(Anglo-Indians .a*nd Bengalis) 
\yho were boarders in tlie same hostel in a Govern- 
^ment Collfe^, living under exactly th^ same condi-' 
tion»*aa regurds residence, study, manual wor&^(in 
wwfe-shops), physical exercise and gaipes, the only 
difference being in the matter of food. His observa¬ 
tions were made during § period of three years and 
the results are showj!i in'the table given in the next 
* ‘page. The difference in the matter of food (as ascer- 
.i-tained by analysis of diet), consisted in the fact that 

whereas the group of Anglo-Ibdian students consum- 

• 

ed on an average- 3'5 ounces of protein^dailys the 
Bengali students Sid not get more than 4wo ounces.of 
protein per day and tliat protein was not of the best 
biological valuejTfhe difference in. the physical deve¬ 
lopment of the two p^roujlfe £)f students ‘during the 
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period»of three years was very striking. The Anglo- 
Indian students grew in weight to a considerah'te^ 
extent ani both their height and ohest measurement. 
also increased. Only two per cent, among the 
.\nglo-IndiaB students showed reduction in weiglft 
durjog this period* lo tte' case of the Bengali 
students,^the increase in height and wgight was in 
no case^to any jappredahle extent and, fifrther, 
ma'ny among"thSm (about ,42'8 per cent.) becanie 
reduced in weight. It is*re%.sonable to conclude that 
protein-insuf&cicBcy in tlieir daily diet was respon¬ 
sible for retardation in the physical growth^bf the 
Bengali students, who, in everyi>tlier respect, were 
on an equaj footing with their Anglo-Indian fello^Y- 
students. 


T?able xin. . 


o * 

> 

^Nationality. * 

• 

• • 

• 

• 

Namber 

of 

■tudenta. 

> 

• 

1 

Average 

increaae 

in 

weight. 

Redoo* 
tion ID 
weight 
per cent. 

• 

n 

-rT“ 

AveAge 
increaae 
in cheat* 
girth. 

..f 

Average 
iiftrease 
in height. 

-— i- 




• 

• 

Anglo-lndiana 

126 

14 Iba. 

• 1 

a 

► 

2inebea 

Marked. 

Bengalii 

568 

aibis 

4?*8 

Negligible 

• 

Slight. 


It will be noticed at qpce that all these Bengali* 
students got more pj:oteia in their daily diet than, 
whaf Chittenden and his school, consider to be 
sitecient for5a healthy young person to live and grow 
upon and be in full activity of litg^B^et they suffered 
badly in t^eir pRysical growth and development. 
In thi present cadfe, at^ea8t, ^hittendep’s^ reepm- 
13 



98 


POOD 


mendation of a low protein diet does not stand the 
test. Neither does it find support in the figures 
given in Table XIJ, which show that the Bengalis, 
the Beharis and the Orias, who* normally live on 
a low rprotein-diet (though larger in qi^antity than 
what Chittenden would allow) are much weaker 
physically fhan the other races living on a moi^e 
liberal < protein-diet. 

Recent enquiry into the dietaries of the differ? 
ent hostels attached to various colleges in Calcutta— 
Goxcrnmeut, Missionary and private, shows that 
, there ic much room for improvement ip, the food of 
our student-commqnity as provided for in these 
institutions. It has already been stated^ that the 
mmimu^ daily requirements of protein and fat in , 
the case of a healthy Indian adult of average height' 
and weight and pngaged ordindry work are 99 
and (50 grammes respectively and that his fo6d for 
*24 hours should yield an energy-value of not vtos 
than 2,800 cklories. But in none of these host^^?, 
the diet that is given; comes up to tliis minimum 
standard of effia’enc)^. There is shortage “Of protein 
in every one of them (a!tkough the shortage in the 
^case of one or two hostels Is slight only) and there is 
dways an excess of ^carbohydrates in the form nf 
^ice. ’In the case of one of the hosteL^ attached to a 
private college, the drop in prp.tein is very marked 
(being less than GO grammes), and tliere vs marked 
deficiency in fat also. These diets also’suffer condir* 
dferably in their .ejjgrgy-value^ the calories in some 
cases hardly exceed the figure of 2(XX). young men 
in the gK)w;ing and most actfve pehmd of their lives, 
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should get more protein and more energy than that 
provided for in the minimuflj standard of dietary, 
but in the case of our youths, residing in the college 
l^s^ls, ^the allowance falls far short even of the 
mmimum requirements. It.is ijo wonder, •|here- 
forg, that the l^ealth of bur students, as found by 
the StuSents’ Welfare Committw of fhe Calcutta 
University, should be so much below par, or that 
they should shcfW so fhuch^ disinclination to un4ei^o 
physical exercise or join^Jports or that nearly two- 
thirds of them should suffer from one or other j^ind 
of bodily aiJment, or that they shcrtild readily fall, 
victims to infectimis diseases. ^It is high time that 
this matter should engage the serious attention of tho 
guardians ot our boys and the heads of^ur schools 

• and colleges and no time^should belSst in improving 
tlie dietary, of* tRe student, oommpnity of Bengal. 
It mSy be noted with satisfaction that the Stu(}eyW»8’ 
W^fare Committee of the Calcutta University ha« 
t^fcen up thfs, matter in earnest and *is trylj;ig to 

• introdhee healthy reforms in.the dietaries of *001 
college hostels and messes. We heartily wish jkhe 
Committee success in itsMaudable endeavours. 

¥ 

The most common defect in the Bengali diet 
iff that it is too rich in starch^nd sugar iCnd far too 
poor in» prdtein ' (tlje muscle-forming element)* 
Bengalis, old and.ypung, as a rule, take a large 
quantitynf rice which is rich in ^itarch and poor in 
*^tein, sails and vitamins. ‘No doubt, ricejs an 
easily digestible article of food^ut^ when taken in 
large quantity, il tends jio distend ihe stomach and 
interfere with Hi nor&al moirement apd function. 
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Stomach is the organ that is'principally engaged in 
the digestion of protein-foodl, and the presence of a 
large quantity of,starchy food, like rice, interferes 
with the digestion of protein-food, such as dal^ fish, 
meat,*and milk, Jbakeii along with rice. / ^he result 
is that Ihe prolonged reterftion of rice in the stomach 
causes it to*ferment, thereby producing hyperacidity, 
heart-burn and wind and causing much discomfort, 

I SB ^ i 

twq or three hours alter the* ingeiStion of a heav^' 
rice-meal. It leads,to permanent dilatation of the 
stopiach, and the organ being thus debilitated, the ^ 
, victim^ufFers from chronic dyspepsia tijrougliout his 
life often followed Jby diabetes. • It has often been 
« noticed in the postmortem rooms of our hospitals and 
police njjgiFgues that whereas in the case of Euro- ^ 
peans, the stolfi^ch presents a normal appearance 
in size and textprc, thp organ* in the case of ricc- 
ealing Indians is generally found to temudh en- 
•larged and fiabby. The bulkiness of the diet^^has 
mucf .to do‘with this abnormal condition of ^e 
stomach among the rice-eating people of Bengal. 7 
% If the people o‘f Bengal have a great bias for 
rice, most of them entertain a prejudice against dal, 

^ which they generally talce in small quantities, lest 
they suffer from indigestion. Owing to financial 
^»nsideration8, the average pengali *canRot afford 
.to have a regular allowanoc of.sufficient milk in fris 
daily diet and, fur the same reason, has •to satesfy 
himgelf with ap insi^ificant quantify ©f fish. Tiii^ 
resultds that the ^jfotein-yiekling elements in his 
daily food are insufficient |nd he tfies to Jbalance the 
diet by ^ consuming a large'quantity of rice. No 
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doubt^ he draws a fair amount of protein from rice, 
but at what a cost? The buJJ^:y naturejof the food . 
brings* on debility and Serangement of the digestive 
organs and makes him a life-long suffer from- 
dyspdpsirf,^hich is the most common disease in 
Bengal. 

“"^Ancftiier defCct is to be found in the.insufl5cient 
quantity‘of some of the important vitatnins present 
■^in.th^ flaily jdiuf of ^he people of tlie province, 
f here is shortage of both^‘t*A ” afid “ B ” vitamlnu. 

• Vitamin “ A ” is to be fphnd in milk, butter, ghee^ 
beef-fat and green leafy vegetablesThe jgovdrty 
question again conies in here, and accordingly, milk, • 
butter and are practically torbidden articles of 
food. BeeMat is oiit of the question for a Hindu* 
'JBengali, and green leafy yegetablesjiiavd^^nc to be 
Tegarded by "tlie «o-€aIled educated and city people 
as food fit for cktf^e only. Fish-oi! contains a gc*)d 
quaijtity df ** A ” vitamin but the qiijirtity of fish 
coiisumed daily by a Bengali of ordinary me^ns is 
^60 small thajt fie gets no appreciable amount‘(if ^the 
Vitamin faim it. * The liver, falneys, heart and the 
brain of animals contain^ a fair amount of, tfiis 
vitamin, but flesh-food is^either a luxury with the 
ihiijority of this class of people or it is forbidden by • 
c^ste-rulqp. tfhe reault is thaf the present-day diet, 
of the Bengalis falls faV short of the proper quantity 
of yHamio**' A ” in*it. 

There ij also deficiency of vitamin B ” in the 
diet. Wheat contains more vitamin “ B *’ Ihan 
rice, but Bengalis, as a rule, ffefejT rice to wheat 
and they often tajte polished rice which contains no 
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vitamins. The pulses (dalsf contain a good amount 

of vitamiik ** B,” but this, too, is not a favourite 

• • • 

food with the Bengalis, forming only a small’ part of 
their dally diet, in contrast with the habits of their 
yigorous brethren in the United Proviifdes ad^ 
Pudjali. Much vitamin «s alsb lost by the throwing 
away of the water in which rice fs boiled? ^ 

The chief source of fat in the presenib-day diet 
of the Bengalis is mustard oil, which is pfabtioally 
devoid of all kinds of vUapsins. Ghee contains a 
good quantity of this principle, while moat vegetable* 
oifs cgptain little or nothing. Very few peftple c^n 
afford to have an adequate supply of ghee in their 
djiily diet, and even then, the ghee thal i's ordinarily 
ilold in the bazar is so largely'adultcrjfted with lard 
or vege^oic>|^ that the supply of vitamins from 
this source is practically unavailable..", , 

• The combination o*f these ciibiimstances,•among 
^other cau^e^, has considerably lowefed the nu^^itive 
valuu of tho present-day diet of the^ Bengalis, bbth 
in .respect of its protein and vitamin contents, an^ 
this is telling seriously upon the physical anS 
economic well-being of,the race. 

The next point to (xmsidcr is—how to remedy' 
’•these defects? The best asset^of an individual* as 
#well as of a race is^its health-and physical fitness, 
and these should be secur^gd at all costs. Tt is a 
’ difficult problem having regard to the? * fact* Jbhat 
improvement in' dietary would nec^sarily m<|g,i!k 
increased expehses which thejreople of this class can¬ 
not easily afford* ^Educating public opinion in the 
matter of proper dieting go aigreat vfay in effect- 
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ing thd needful reform. Peopje must bg made to 
understand that what they now ^nd on food m 
hardly enough to maintain them iif health or to give 
themfstreogth, that a little more exi^ense under 
this* head tvill benefit |hem in* the long*'run 
by 'mereasing their capacity for work ai^d decreas¬ 
ing their susceptibility to attacks of diseases,^* that 
they must acchs^em tjiemsclves to balance their 
iifcome and expenditure,b>* curtailing expenditftr^ 
•on many avoidable social'functions and personal 
\aiiitici*and spending the money tln|s saved on tin 
improved diOlary for tJieir children. They must 
also be made* to learn the corffparative nutritive 
values of the various fbod-stuffs in daily use and how 
iyj a little manipulation, iji the way,;Q<»fjSLif4itution 
and modification, dihese could be* so combined as to 
ensure^ more iinpioved diettfty, witliout necessarily 
increasing 4he •coni. I am glad the yropagahda 
work*lias been«taken in hand by the Stijdents’ }Vel- 
fare Committee* and by some of the Ward HeUlUi 
Associations and •Students’ Unions of Calcutta. 
Lantern lectures are being given under the auspices 
•of the Public Health Department of Calcutta og the 
defects of the present-day diet of the ^ people with 
suggestions hgA^ to correct aiid improve them. 
Centres should be opened in all parts of Bengal to 
Bucceisfully,carry out this* propaganda work, as is 
heipg done imthe matter of the pr^ention of infec- 
ti^s diseases and child-welfare and nmternity wdrk. 
They should also form part of the'Cburse in Element¬ 
ary Hygiene and Jpcludpd *in the curriculum of 
studies both for boys and girls* in ail dhobis «in 
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Bengal. authorities of schools and colleges 

should watch with a jealous ^ye both the quality and 
■quantity of food 'supplied to boarders living in 
l|OBtels and messes attached to those instBtirtionm and 
try tb‘ improve them on the lines suggested by the 
Students’ Welfare* Committee. The guardians*- of 
the bqys and girls should do the same thing to im¬ 
prove the diet of their wardg at Jiome. If‘thpse 
sfkg’geBtions are acted upon, it Is hoped that the 
health and physical'condition of the student com¬ 
munity of Bengal would, before long, show an appre- 
' ciable change for the better. 

One of the su^^tions that I \\ioi/id/venture to 
make in this connection is the j^ubstitutidn of whole¬ 
meal floffTloixice in‘one*of gur two principal daily 
meals. Wheat contains nearly double* the quantity 
o{* protein contained in'rice and w also mucluricher 
in vitamin IB, fat and salts. Fine* ^hite flour 
shoukl, as hr as fwssible, be avoided, 4or it contains 
liHJe or no vitamin and is much poorer in its .protein 
and salt contents al»:t. As alreac^ qoted^ the latest 
investigation of Col. McCarrison into the compara¬ 
tive nutritive merits of whole-meal flour and fine 
‘ *w’hite flanr establishes, beyond doubt, the superior 
.claim.of whole-mearatfa over fine flour, ^and this 
should always be borne in nflnd in the construction 
of dietaries for our student 'pbpulatioK^ Beoeali 
students show a Sccided preference for rice and 
aversion for atta. This is the result of prolonged 
habit and shotijd Bb gradually ov«rcome. A mixed 
diet of rice and’ chapatee&^hpth fqj the ifioming and 
^ eveuing m^als, will go a great way towards balanc- 
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ing the diet, without coming*iuto conflict with the' 
habits'of long years. It will improve the quality *6f 
the diet and, at the same time, reduce its bulk. It 
caijnbt be denied that those races i^i India, wl^o take 
ro^e (made of whol^-rnead wheat flour) and .dal, are 
much stfonger and hardier thaif those T\ho live on 

rice and*daZ. 

• • 

• ' The addition of a liyjc nioye dal to tJie daily 

j diet of the Bengalis wnUconsfderably enhance its 

protcii^ and vilaen.n-B Contents. Dal is ricliei* in 

])rotein than meat or fish tlhe a\eriige pWentage- 

being *21, as«conip?lred with 2i)4ind lA of meat and 

fish respectively), hut the protein of dal (legnmiu)* 

, is liiolpgieally inferior to that, of nuj^kmr^m\ fisJi. 

"When supplQp[icmed^ however,,w ith* some an.mnl 

protein (as that c^f milk, finh, meat or eggs), t[ie 

protein oijlal cpuld be fully utilised in.Uic systerfl, 

and This important fact should ahvays^ie borne iii' 

mind. Those who live mainlv on dal and ro/<*c or 
* • . • 
tfa? and Wcc,’shouW take some lijilk or rnilk-jiroduets 

(dahi or cfihana) regularly, or somcf fish, meat •or 

.eggs instead, in order to rgrike up the defect of the 

proteins contained in vegetable foods. Besides, daU* 

when properly^<X)ok(^l and prepured is not so indigos-^ 

tible or uflassimilable as it is commonly believed to 

be. JTutclynson, in-his nook on */ Food and Dide- 

tics^' maSes^the following important observation 

oif the assilnilability of pulses ia the human 

system:— 

“ If properly^ pre}fkred, the pulses (various 
forms pf dal) are; absorbed into the intestine v$ry • 

14 
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thoroughly.* Thus, the proteid of pea or lentil is 
all taken up, except about 8 or 9 per cent.,* when 
‘200 grammes (about 7 ounces) are given daily. The 
protei^ of pulses,^?/ (jivcn in a fine diinsion, is 
ble of very good absorption, considerably better th^m 
gluten (proteid of bread) when taken in the form of 
white*«l)read,'’ 

• • This is supported l^jf (jur Indian experienceT. 
Tlie manner in whilh dai is cooked in our hostels 
and messes, and often in our houses, is faulty and 
•needs rmprovoment. Dal could be taken in so many 
diiTerent kinds and fcmis and in 8*iich a4ti>‘ictive pre- 
‘perations, that there should be'no difiieiilty, on the 
ground cf‘Tt»i«otony,‘for our young men to take a ’ 
kirger quantity of this muscle^buildin^^ element in 
tlii^ir daily diet. • * • • * ^ * 

^ The f?nrlty way in which rice is* cooked, and 
eatcn«by the hhadralog classes in Bengal should also 
be*corrected. The rice-water is ^eneually thrown, 
ai^y or given tg thel*attle. The salts, vitamins and 
part of the protein in rift are thus lost. It is a 
reguhtr economic drain ofl the financial resources of 
the peopk' which are al^vays btilowjiar and it*is 
injurious also from the jioiid. • of vipvv vj health. 
Bice should be so prepared as tp.retain tlic water in 
the boiled grains ;‘or the surplus rice-wat«r, if V*y» 
shoijld be taken in separately or given tdthe childr^* 
ns.is;the pnictice wdth the ptople of Chotanagpur 
where the staple food is rice. The Indian dish 
called Khichooti, made by llbiling^together rice and 
‘ da}\ to whiq^ potatoes and lometimes green 
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peas arc added, is a very iiouwshiug and palatable ’ 
article'ol food, and should be e frequently used 
111 OU 1 ’ Bengali lioines. It \\ould go to inipro\c the’ 
(fU{ilft5 ol^^ur diet, both as regards the sunjilv t+f 
nuitiMDs and vitamins. 

It \%as a uni\ersal practice at one lime# with 
the oW.md tj^e jvounjj^ in every l^engali household, 
ft) take, as the lirst thiqg^n the jnorning, a hamlkil 
of wetted and softened grams,•either with salt and 
ginger^or with IfVown sugar iffoor).^ That practice' 
has praclicaily been given up and a cup ofTea with* 
or without liiscuits has taken ftr place. Needless to 
say that tlie»change <lias not been for the better, IW* 
tlie cup ol tea does not act a^^ a fc)jjjyiiPt“*only as a 
stimulant ainl thg lii^scuits conWun nd vitamin. The 
^ctte4 grams,’•sjjtfcially if lliey are sprouting, j^re 
full of vikiutiTUi B and C, and eontaiw. besides*a 
consTderahle ijuantity of proteins, ^he pniciice 
should, be revived, and sprouting grams slioukl Jie 
V)ur* daily Jood iif the mornii^, preferably with 
browm sugar, wliich eontams vitanjin, whereas wlTih* 
sugar contains none. Tqprc is no harm in taking 
a cup of tea along with it. The re-establishment* 
of this practjph will, to somc^extent, make nyi tli^ 
deficiency in protein afld vitamin in our present-day 

Bengali di^i. 

• • 

* f A larged inclusion of greefi Tcafy vegetables in 
our daily diet is urgently called for. * Tt is from this 
source that we cin secure an aJequate supply both 
of vitamins “ A;? and*'*C.” Vitkmin ‘‘A** is 
essential for growth and for the protqption of Hhe • 
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body from ^infectious^diseas^s. It is contained in 
butter, fish-oil, milk and gkee whicfi are not’easily 
available in adequate quantity to. people of ordinary 
meaiifc^ Our prejient-day diet, therefor/, *is *&nsf- 
derably'lacking in this rdspect. The easiest ^d , 
cheapest wfty of securing vitamin “ A ” In good 
quantity is to take every day a sufficient quantity of« 
g^qn leafy vegetables {sah-sabji)^ Which ar/neithef 
costly nor difficult to/)bURnf* Spinach (palomj sa^cfj 
cabjjage, kalmi, notay^ clifhola saJ^, hinchaj green 
,young «iustard*plant {sarsa mk), kumrp, la&o 
sakf green onion plant, inoola nah^ etc.^ are some of 
#the most common green JeaJy vegetables which grow 
atmndantJ^j^^ the country. Such English^ leafy ^ 
vegetables as Hjrtftuce, celery, i}tc., are not difficult- 
to grow and their l uTtivation should be .encouraged. 
Stfmg of them may be taken raw*as salad (as^is the, 
4 )ractice witt the.Europeans), for prolonged cooking 
destr^s mudh of the viiamin-clemenflj contained in * 
them. Tomato contains plenty o:jj vitamins, land itsL 
lai^er cultivation afld consumption •should be en¬ 
couraged. It is 6ne of dthose vegetables which does 
^ not h&ppeu to lose its vittfliiin-contenl in the cooking 
process. • Onions, ngiisbes, green ,peas, tomato^ 
Cucumber, green kidney heaps (barbdi/),*. co^anpt 
kernel, etc., if taken in a r%w’ condition, woidd 
constitute a source of plentiful supply di difikent 
kinds of vitamins and it is not unpleasant to ta^d 
thlilxt'Tnw. TLe saJc (leafy vegetables) is uenajl^ 
condemned 89 |ood fit fqr cattle /this is an olbjjlc- 
tionablf p^jndice which should d)e got rid of. ' A" 

* ricii supply^(of^green vegetables cartyi^.or a 
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suckling mother is mo^t beneficial botif to herself 
and tQ her child. It has been i)«oved that, the cow 
whidb does not feed on green grass yields milk which 
is wry {Kjor in vitai|iin. . 

^ 'fn carrying^out the,reforms suggested above, 
practically no extra expenses are ii^volved.* But 
'^ese^alone \\iill^not solve the vexed diet-proWlem in 
In^r^er lufly tq make uj) the deficiency 
in lirotein and to improVejfts quality generally, there 
should be a viorg liberal allowance of protcin-jQods 
of animal orJ.ijin in the present-day dwl of therpcople.* 
Tills, no dqpbt, would require; extra expenditure. 
The best hi wl^ich this can be done is by pry* 
viding more milk, fish, meat eg* eggsir^Ji^* daily diet 
•and by cutting down rtie ifllowimcc tflffnce and swee^p 
ki it. Those yvfio are vegetariana should take at 
least i pipit of milk daily and sorni; ,fresh •c3i‘d 
(chl0ha) to supplement their vegetable food with 
"^protein of superior biological value, ^hose v%) are 
»use^ to a mfratror«fish diet, should increase its qAdh- 
tity, so th&t at least five ounces formHhe daily ration, 
and it would considerably improve the diet if they 
taj^e a small quantity of milk or dahi along w*ith it^, 
]^|g is a most nourishing and copiplete* food; it 
‘ Contains « good amodiyt of protein, fat, vitamfhs an3 
valuable salts. The«present-day Bengali diet would 
bc^eatly improved by the addiijcfti of one or two 
*e|^8 daily tb it. There is an ill-fopnded prejudice 
ftt^nst the use of eggs which should be got*'Over, 
l^k’s eggs are Vs good,as hen’s; l^efiides they are 
cheaper and yield' a larger quantity of • nqprisUng 
iDoaterials ihaiiJSto’s. 
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■ .. Wc tak€ l^cgetabltt oils and ghee to supply heat 
and energy to t^e system. Vegetable oils arc 
generally very poor in vitamins, but both butteirand 
ghee are rich in them. An adequate qA^AititJ ,q 1 
butter and ghee should lorili parli of our daily diet.^ 

• Milk, ftsh, rne?it, eggs, butter and (fliee* are 
costly'articles of food, and may not, qrdintlrily, be 
withjn the reach of many lamkies iirl^lingalT *But, 
considering their hiyi foiU-yalue and their import¬ 
ance in the growing period^of life^one or other of 
these arkkles must find place m the diet ot our^oung 
people and the money needed for tUfit must be found, 
even though it be by curtailing expeiidifure in other 

% £ A m 
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Bproutmgk iipios 25, 34. 37 N'eujson * . * . • . 66^ 

$tant^ . . . § r , . 46 

Btorch . ••*. 11 V iiicgar, as adjunct to bMxI 70 

*-•' potato . . . |5, ^ \ ilatoins' . 8, 32, 33 

BtafsUcB. nil!hod of Kt.Jb- - '--‘ A ” 38, 31, 83, \01, 1(JH 

Stapp . . . « .37-‘8’ 29. 31, JM. »a. 101 

Sterility*. . • . 31, 35 -'• C/’ . . * . 29, 34 

Stomach . • 39, 43 - - D ' 30, 32. 91. 35 

%*-.^latafi^ of • . WO—j—*' E ■■ . 31, 35 

Studeota' Welfare 4!]omiui|tee ’"0"^- —. chemistry of ^ 31 

Babhngual glaflUs « 42 (v^ntents, tabic of * 33* 

Babmaxillary glands. 42 Jj^o/hmann ^ ^ 10 

•Succus entcriuus . • *45 Voii f. si»*59 

Sugar 5, Ml 13,el6, §7. 66,^68 ^ • •• 

«unhght, action ol .. 19. 30 35* Walnut'* . ^ -fiti, 91 

Wa^r . H, 12, W, W, 61. 


, Tapiocgypier 
Tea • 

Thoracic duct 
TiPoil* 


37 

t 37, 70, 71 
47 
. 37' 


— .^as Iratl drink 

- , frcc^nutrnmtaj 


Wastage 


71 
61 
6, *13 


^ of body ft*' 

•Tissue proteins . . . 46 ^Citat . 29, 31. 37. 61. 6 k, h:H 

Tomatoes 30,*32, 37, 64. 88. • 

• • ^ 8)1^ 

.Trypsin 

Tuberculosis . 


• 101 
grams, <iil fr^m 35 

^ WTiite flour 34, 37, 64. 101 


* Typhoid fever 

T^otoiiir ^ .« 

Ultra-violet rays 
Ura%* . 

* faseo da Goti^ . 

Waddar . .«• . 


3 
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WIToIcnical flour 87, 64, 


'^bole tnilk 
Wolif . 


‘2f, 26 

•. 59 


„/ 30, 82 

* 46 56 XeropJ^thalmia 
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. . 23 

... 29 Yeast 


(night-hktffl' 
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.* 25, 29, 37 ■ 







